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Now a truly therapeutic infant formula 

PROBANA 

Strikingly effective in meeting the exacting 
nutritional requirements of infants with pan- 
creatic fibrosis,’ Probana is equally valuable 
in the management of more frequently occur- 
ring digestive disturbances.” Especially valu- 
able in acute and chronic diarrheas, Probana 
ordinarily provides dramatic relief of symp- 
toms within 24 hours. 

Probana supplies high protein—part from a 
specially processed protein milk and part 
as a “predigested” casein hydrolysate. Fat, 
from the protein milk, is relatively low. Car- 
bohydrate is supplied in the form of simple 

PROBANA 
The therapeutic infant formula 

Strikingly Effective 
in Various Conditions 

Acute Diarrheas 

Chronic Diarrheas 

Pancreatic Fibrosis 

Celiac Syndromes 

sugars, including those of banana powder. 

The value of Probana has been established 
by years of intensive clinical investigation in 
hospitals and in private practice. 

Easy-to-use Probana is supplied in convenient 
powdered form in 1 pound cans. One measure 
of Probana to 2 ounces of water makes a 
formula supplying 19 calories per fluid ounce. 

Since Probana is specifically a therapeutic 
formula product, it is not stocked routinely in 
drug stores but is available through your 
druggist on request. 

1. Andersen, D. H.: Pediatrics 3: 406-417, 
1949, 

2. Detailed literature on Probana, including 
bibliography, is available on request. 

MEAD JOHNSON & COMPANY (MEAD) EVANSVILLE, INDIANA, U.S.A. 
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What Enriched 
give him Nutritionally? 

Conservative industry estimates in- 

dicate that the per capita consumption 
of bread in the United States is 5 ounces 
daily. Since the bulk of this output is 
enriched white bread, the amounts of 
essential nutrients supplied by this 
quantity become significant from a 
standpoint of national health. 

Contrary to widespread belief, 
enriched bread is considerably more 
than merely a source of caloric food 
energy. As the table indicates, 5 ounces 
of enriched bread supplies for a seden- 
tary man, the following substantial 
proportions of his daily needs for these 
important nutrients: protein, 17%; 
thiamine, 28%; riboflavin, 12%; niacin, 
26%; iron, 31%; calcium, 13%. Five 
ounces of bread also provides 16% of 
the daily caloric need. 

This generous nutrient contribu- 
tion is made at a cost of but a few cents, 
a fact which has led bread to be called 
a bargain in food. 

Some twelve years ago, enriched 
bread came into widespread commercial 
production as a result of cooperation 
between industry and health author- 
ities in the aim to improve the nutri- 
tional status of the American people. 
It has made a significant contribution 
to the improvement of national health 
and to the reduced incidence of severe 
and mild nutritional deficiency states. 

advertisement are 

acceptable to the Council on 
Foods and Nutrition of the Amer- 
ican Medical Association. 

The Seal of Accept- 
anoe denotes that 

the nutritional state- 
ments made in this 

NUTRIENTS AND CALORIES CONTRIBUTED BY 5 OUNCES OF ENRICHED BREAD 
AND THEIR PERCENTAGES OF RECOMMENDED DAILY DIETARY ALLOWANCES* 

Thiamine | Riboflavin | Niacin tron Calciumt Nutrients 
and Calories 

0.21 mg. 3.1 mg. 3.7 mg. 125 mg. 

28% 12% 26% 31% 13% 

*Daily dietary allowances recommended by National Research Council for a sedentary man (154 Ibs.) 

tEstimated average 

AMERICAN BAKERS ASSOCIATION 
20 NORTH WACKER DRIVE CHICAGO 6, ILLINOIS 

Amounts 

Percentages 
of Allowances 

0.34 mg. 
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we You see some of them every day... 

all the patients who represent 

the 44 uses for short-acting NEMBUTAL® 

@ As a sedative or hypnotic in more than 44 clinical 
conditions, short-acting NEMBUTAL has established a 24-year- 
old record for acceptance and effectiveness. Here’s why: 

1. Short-acting NEMBUTAL (Pentobarbital, Abbott) can 
produce any desired degree of cerebral depression—from 
mild sedation to deep hypnosis. 

2. The dosage required is small—only about one-half that 
of many other barbiturates. 

3. There’s less drug to be inactivated, shorter duration of 
effect, wide margin of safety and little tendency toward 
morning-after hangover. 

4. In equal oral doses, no other barbiturate combines 
quicker, briefer, more profound effect. 

Any wonder, then, that the use of short-acting NEMBUTAL 
continues to grow each year. How many of 
short-acting NEMBUTAL’s 44 uses have you tried? U6Gott 

For 
or Sedative Effect 

is the 50-mg. 

Sodium capsule. 

For Briel and 

rer.) NEMBUTAL 
capsule. 
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“In infants and children... particularly effective’” 

Convincingly documented in the literature is 
the particular effectiveness of Cellothyl Granules 
in restoring normal bowel function to infants and 
children suffering from chronic constipation. 

Vignec and Mitty report, “...often one or two 
days of administration of methylcellulose (Cello- 

thyl) produced the desired results.” In a series of 
115 cases “satisfactory results were obtained in 
88.7 per cent of cases of varying severity.” 

In another study of constipation in children, 
Seidmon noted, “There were no failures in the 

group who took the medication.” 
Cellothy! Granules are designed for ease of 

administration. Odorless and tasteless, non-aller- 

genic and non-irritating, they are simply 

designed 

for pediatric 
practice 

GRANULES 

sprinkled on food. There is no interference with 
normal digestion or absorption of food." ? 

Normal bowel function can be restored with- 
out setting up a damaging cathartic or enema 
cycle. Cellothyl is effective even when response 

to other methods has failed.’ 
Cellothyl acts physiologically, following the 

digestive gradient unhurriedly, like food. Smooth 
bulk is provided in the colon and more normal 
peristalsis is thus encouraged. 

The usual dosage is % level teaspoon 

(0.5 Gm.) 1 to 3 times daily. Supplied in bottles 
of 25 and 100 Gm. 
Bibliography: 1. Vignec, A. J., and Mitty, V. C.: J. Pediat. 
40:576 (May) 1952. 2. Seidmon, E. E. P.: Am. J. Digest. 
Dis. 18:274 ( Sept.) 1951. 

the original 
methylcellulose 
“peristaltic” 
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suited to a variety of infant formula needs 
DRYCO continues to prove its usefulness as a flexible formula 
base for all infant feeding needs—for normal infants, for pre- 
matures, and especially when digestive disturbances demand 
low fat. 

DRYCO is high in protein, but low in fat and moderate in carbo- 
hydrate. Made from specially selected pasteurized whole and 
skim milks of superior quality, and fortified with vitamins A 
and D, DRYCO is readily digested and easily reconstituted with 
warm or cold water. Available through all drug channels, in 1- 
and 214-lb. tins. 

For samples and special formula suggestions for use with pre- 
matures and in the treatment of vomiting or diarrhea, write to: 

Prescription Products Division 

The BORDEN Company 

350 Madison Ave., New York 17 
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atevery age 

CITRUS supplies a needed Vitamin € 

“From the third week of life through childhood, 

7 adolescence, and adult life, citrus fruits can supply 

‘rich sources of vitamin C— so essential to sound health 

and development. When ascorbic acid requirements 

increase as in pregnancy, lactation, periods of 

elevated metabolism, and convalescence from 

illness or surgery, citrus.is even more valuable. 

- FLORIDA CITRUS COMMISSION, LAKELAND, FLORIDA 

Delicious and 

Nutritious 

as Fruit 

or Juice 
‘ 
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he Best Tasting Aspitin .. Flavor Remaing Stable §Botlle of 24 tablets 
you can presoribe down to the last tablet (25 gts. each) 

We will be pleased to send samples on request 

THE BAYER COMPANY DIVISION of Sterling Drug Inc., 1450 Broadway, New York 18, N.Y, 

e 

q a eee 

ldrens Size 

B 
ER 

4 

> | 



for the newborn bunny... 

milk with 15% protein 

The extremely high protein content of yf 
rabbit milk (15.5 per cent, as against ra 
1.5 per cent for human breast milk) 
undoubtedly reflects the relatively f 
poor bodily development, high growth é physiologically 
requirement and rapid growth of the ? specific 
newborn bunny. The time to double birth 
weight, for example, is approximately 
a week-—in contrast to the human 
infant which can take as long as 6 months.’ 

for the young of man... 

lL. human breast milk — 
**... the recipe of the most satisfactory 
food for a baby.’” 

2. SIMILAC @ 
so similar to the milk of healthy, well-nourished 
mothers that there is no closer equivalent. 

Supplied: Similac Powder in tins of 1 lb., with 
measuring cup; Similae Liquid in tins of 13 fl. oz. 

1. Herrington, B. L.: Milk and Milk Processing, 
New York, McGraw-Hill, 1948, e. 2. 

entero, 2. Gunther, M.: Brit. J, Nutrition 6 (No. 2): 215, 1952. 

% M & R LABORATORIES, Columbus 16, Ohio 
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every day— spon- 
nd for industry: 

ognize this opportunity as a public 
responsibility? 

It is this kind of cooperation between science and 
industry that helps make possible improved pro- 
grams of prenatal care, lower infant mortality 
rates, higher standards of hygiene and nutrition, 
better facilities for professional training, and the 
many other achievements that have contributed to 
the highest level of public health in the world. 

It is this kind of cooperation, too, that helps safe- 
guard a social, economic, and political environ- 
ment in which both the practice of medicine and 

the growth of industry can best flourish. It is this 
kind of cooperation that has made Pet Milk fore- 
most with so many of the nation’s pediatricians. 
PET MILK COMPANY, ARCADE BLDG., 
ST. LOUIS 1, MO. 

YOUR SPECIFIC RECOMMENDATION can assure that the babies in 
your care will get the brand of milk that merits your confidence 
and support... the milk with more years of experience behind 
it than any other... the milk that stands for and aids scientific 
research and development work . . . Pet Evaporated Milk. 

W IN 

Where out in America do you find so much 
a opportunity for the advancement of scien- 

— yg 3 tific inquiry? Where else do you have lit- 
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A. M.A. 
American Journal of Diseases of Children 
VoLuME 87 APRIL 1954 NUMBER 4 

Copyricnut, 1954, BY THE AMERICAN Mepical ASSOCIATION 

IDIOPATHIC SPONTANEOUSLY OCCURRING HYPOGLYCEMIA 

IN INFANTS 

Clinical Significance of Problem and Treatment 

IRVINE McQUARRIE, M.D. 
MINNEAPOLIS 

N KEEPING with tradition concerning the choice of subject for a presidential 
address, I originally prepared a semiphilosophical dissertation for this occasion. 

Now, I must apologize to you for the sin of “deviation,” because I suddenly decided 
only a few days ago to scrap that laboriously composed oration and substitute a 
résumé of some observations that my associates and I have made during the past few 
years in dealing with the clinical problem of spontaneous hypoglycemia in infants. 

My seemingly impulsive decision to change to the latter title was the direct result 
of my seeing the seventh young child, among a series of cases recently examined in 
our clinic, who had suffered irreparable brain damage from severe hypoglycemia. 

Three of these were children who were victims of the misuse of insulin in the treat- 
ment of diabetes mellitus. The remaining four were examples of severe spontaneous 

hypoglycemia in infants who were victims of delayed diagnosis and inadequate early 
therapy. 

The tragedy of permanent brain damage resulting from therapeutically induced 
hypoglycemia * is too well known and the precautions necessary for its avoidance 

are too obvious to justify special consideration at this time. The situation is quite 

different, however, in regard to the special group of infants with spontaneous hypo- 
glycemia which I have felt compelled to discuss here today. There have been well- 

documented cases of brain damage associated with spontaneous hypoglycemia. 

SYNDROME OF IDIOPATHIC HYPOGLYCEMIA OF INFANTS 

Apparently many practicing physicians are almost totally unaware of the existence 
of this entity of severe persistent hypoglycemia of unknown cause which occurs 

spontaneously in otherwise healthy infants. The diagnosis is illusive and often long 

delayed because there are no distinguishing physical stigmata that might lead the 
uninformed observer to suspect the abnormality immediately. In certain other clini- 

cal disorders which may show a tendency toward low blood glucose, there are 
additional easily recognized features, such as the hepatomegaly in glycogen-storage 
disease, cataracts and growth arrest in galactosemia, abnormal skin pigmentation and 

Addisonian crises in most cases of adrenal insufficiency, cretinoid appearance and 
behavior in severe hypothyroidism, and dwarfing in pituitary insufficiency. 

From the Department of Pediatrics, University of Minnesota. 

Presidential address at the Sixty-Third Annual Meeting of the American Pediatric Society, 
May 7, 1953, at Atlantic City, N. J. 

* References 1-3. 

+ References 4-6. 
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While vague clinical signs of low blood sugar are usually present early in the 
course of infantile idiopathic hypoglycemia, they are likely to be overlooked or to be 
attributed to physiological hunger or to some minor disturbance, such as “teething,” 
fatigue, or an incidental environmental change. Generalized convulsions tend to occur 

early in some of these infants, before other signs of existing hypoglycemia are given 
serious medical attention. Even then the infant’s parents may not associate the two 
types of manifestation unless, perchance, they have had similar experiences with 
another sibling known to suffer from hypoglycemia, a circumstance observed in three 
of our familial cases in which the mother of the second afflicted infant in the family 
made the tentative diagnosis herself. 

According to the pattern emerging from the study of our case histories of such 
patients, the family physician is prone to minimize the importance of the first con- 
vulsion and may not even be apprised of the preceding or associated vague symptoms 
of hypoglycemia. After such episodes begin to recur at frequent intervals, unac- 
companied as they usually are by fever or other evidence of an acute illness, the 
average physician resorts to the diagnosis of “epilepsy,” explaining to the distraught 

parents of the infant that the brain was probably damaged at the time of birth or 
from some head injury acquired from an unobserved fall or from early unrecognized 
encephalitis. Antiepileptic drug therapy is then resorted to, and ever-increasing doses. 
are prescribed because such anticonvulsive agents prove to be comparatively inef- 

fectual in controlling the convulsive episodes. The correct diagnosis may never be 
made or made only after many tragic months of futile testing with various anti- 

epileptic measures, a second or third medical consultant may think of hypoglycemia 
as a possible cause of the uncontrolled convulsions and so test the patient’s response 
to the ingestion of sugar at the time of an episode or determine the fasting blood 

glucose directly. The spontaneously occurring hypoglycemia may then be discovered. 

If the hypoglycemic state goes unrecognized, which must be the case in many 
instances, mismanagement persists until permanent (hypoglycemic) brain damage is. 
apparent, The patient may recover spontaneously from the hypoglycemic state, but 

true organic epileptic seizures continue to occur, The resulting mental retardation 

and neurological abnormalities are then misinterpreted as bonafide confirmatory 
evidence for the original diagnosis of “epilepsy due to birth injury.” This is espe- 
cially likely to be the outcome if the tendency to hypoglycemia has abated in the mean- 
time. From a review of our patients’ records, which include a number of familial 

cases varying in age and degree of severity, we have gained the impression that this 
anomalous disturbance in carbohydrate metabolism (hypoglycemia ) is not a fixed or 
permanent condition, but tends to undergo spontaneous abatement or adjustment as 
the afflicted child gets older. The seriousness of errors in diagnosis with resulting 

mismanagement is doubly important now that a simple comparatively effectual 
method of therapy is available. Obviously the most important responsibility of the 
physician is to recognize the disorder in its early stages and “cure” it or at least con- 

trol it effectively until the proneness to severe hypoglycemia has disappeared entirely. 

Since the definitive identification of this entity is arrived at by the process of 
eliminating all known causes of spontaneous hypoglycemia from consideration, a 

preliminary exposition of factors known to play roles in the regulation of blood- 
sugar level is presented at this point. 

400 



IDIOPATHIC SPONTANEOUS HYPOGLYCEMIA IN INFANTS 

CAUSES OF SPONTANEOUS HYPOGLYCEMIA IN CHILDREN 

The complexity of the problems of etiology, classification, diagnosis, and therapy 

of the different disorders in which spontaneous hypoglycemia is known to occur is 

illustrated by the schema presented in Figure 1, which is largely self explanatory. 

The concept of the blood-glucose concentration being dependent upon a balance 

at any given time between the functional activity of the insulin-producing system, on 

Hypothalamus 
1 

Sympathetic Parasympathetic 
system 

Pancreatic 

¢+ liver - 

+ Gonads ?- 

x 

x Estrogen + 

Anarogen glycosuria e 3 & PPH G/ucose Thyroxin 

Fig. 1.—Schematic representation of balance between hypoglycemic and hyperglycemic factors 
affecting carbohydrate metabolism. 

the one hand, and combined activities of a series of hyperglycemic or contrainsulin 

factors, on the other, is symbolized in the figure by a slightly modified old-fashioned 

steelyard type of balance bedecked with properly disposed symbols, representing the 

various known factors to be considered (neural, endocrine, nutritional, and visceral ). 

The pancreas with its insulin-secreting beta cells represents the counterweight on the 

short arm of the steelyard because it is almost the sole active blood-sugar-lowering 

factor. Renal glycosuria, when present, tends also to lower blood sugar under certain 
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conditions. Various factors recognized as having hyperglycemic or countrainsulin 

effects when tested under special conditions are arranged on the long arm of the 
beam. 

_ This schematic presentation of facts and theories involves the concept of many 
other workers that most, if not all, cases of hypoglycemia can be regarded as being 
due to either absolute (true) hyperinsulinism or relative hyperinsulinism. 

True hyperinsulinism (excessive secretion of insulin) is assumed by most 

observers to occur spontaneously in but two pathological states, namely, (1) tumor 

(or tumors) of the pancreas, arising from the beta cells of the islets of Langerhans 

and (2) hyperplasia or hypertrophy of the islets, also involving the beta cells. 

Tumors are extremely rare in infants and young children as a cause of spontaneously 

occurring hypoglycemia. They are much more frequently encountered in older 
children and adults. Hyperplasia occurs more frequently than tumors in the young 
age group. 

Complete removal of benign insulogenic tumors results in immediate cure of the 

abnormal tendency toward hypoglycemia. Malignant tumors naturally present a 

far more serious therapeutic problem. Insular hyperplasia may respond satisfac- 
torily in some instances to subtotal resection of the gland. Talbot and associates ° 

cautiously used alloxan as a last resort in one carefully studied infant with typical 

idiopathic hypoglycemia for destruction of the beta cells with at least temporary 

“cure” of the hypoglycemia after special diets and various other forms of therapy 

had been employed without success. If the alloxan method of treatment is resorted 

to, the greatest possible care should be exercised because of the strongly hepatotoxic 
and nephrotoxic effects of the drug. It has been used without success in both tumor f¢ 

and islet hyperplasia ® in adult patients. 

There is clinical evidence that transiently occurring spontaneous hypoglycemia 
may result in some children,'® as well as in adults,§ from overstimulation of normal 

beta cells by frequent and excessive ingestion of sugar or other preformed carbo- 
hydrate (Staub-Traugott phenomenon). This functional postprandial type of spon- 
taneous hypoglycemia (presumably caused by hyperglycemic stimulation of beta 

cells and transient overproduction of insulin) does not show true fasting or morning 

hypoglycemia. It is amenable to treatment by means of a diet which is comparatively 
low in preformed carbohydrate but moderately high in its content of protein and 

fat from which glucose is supplied to the liver (gluconeogenesis) and other tissues 

at a rate too slow to result in hyperglycemia, the insulinogenic factor. 

In children, relative hyperinsulinism, due to deficiency in one or more of the 

hyperglycemic factors without compensatory decrease in insulin secretion, is usually 

regarded as being far commoner than true hyperinsulinism. The clinical conditions 

with which it is most likely to be associated are (1) inanition (e. g., in the moribund 

state), (2) hepatic malfunction with deficient storage of glycogen or faulty glyco- 

genolysis (e. g., in essential glycogenosis or glycogen-storage disease), (3) adreno- 
cortical insufficiency, (4) anterior-pituitary insufficiency, (5) severe hypothyroid 
states (e. g., in some cases of cretinism). Renal glycosuria of severe grade is not 

infrequently alluded to as a possible cause. We have not seen a case of this disorder 
in children which could be demonstrated to be the cause of hypoglycemia. Results 
of recent experimental studies on glucagon, the hyperglycemic-glycogenolytic factor 

t References 7-8. 
§ References 11-12. 
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from the pancreas (alpha cell ?), have suggested that its absence could conceivably 

result in spontaneous hypoglycemia or its overproduction result in diabetes mellitus. 

Two of the severest cases reported in our first series of cases showed an absence or 

extreme sparcity of alpha cells, but the role of this anomaly in the causation of the 
hypoglycemia is uncertain. The diabetogenic effects of both androgens and estrogens 

in rats under certain experimental conditions, as demonstrated in Houssay’s labora- 

tory, require that these hormones be regarded tentatively as having contrainsulin 

roles. Deficiency of these sex hormones has not as yet been shown to cause hypo- 

glycemia in patients. 

J Placed above the symbolic balance in Figure 1 is shown the hypothalamus, with 

its neural and humoral connections, as they are currently but quite tentatively viewed. 

On the neural side, the activity of the vagoinsulin mechanism counterbalances the 
sympatheticoadrenal system. The preponderance of experimental evidence favors 

the view that the anterior pituitary is influenced by the hypothalamus through the 
medium of a blood-borne humoral agent derived from that part of the brain and 
not by direct neural connections. The lightness of the lines drawn in the figure 
between the sympathetic nervous system and various organs other than the adrenals 
is meant to indicate the tenuous nature of the evidence for direct secretory neural 

connections. 

The relative incidence of the various causes of spontaneously occurring hypo- 

glycemia in one group of children is indicated by a hasty survey of patients admitted 

to the pediatric service of the University of Minnesota Hospitals (130-bed capacity ) 

during the past 12 years. This showed them to be distributed on the basis of estab- 

lished diagnosis as follows: 

2. Panhypopituitarism (pituitary dwarf)... 

3. Glycogen-storage disease of hepatic type (von Gierke)............¢ 3 

5. Solitary pancreatic beta-cell tumors. 1 

6. Congenital galactosemia 1 

8. Persistent spontaneous hypoglycemia, cause undetermined...... , 

Total 40 

The responses to therapy shown by the patients listed are worthy of note in 

passing as follows: 1. Adrenal insufficiency—the low fasting blood-glucose level 

was unaffected by corticotropin but was restored to normal shortly after cortin or 

small doses of cortisone. 2. Hypopituitarism—the fasting hypoglycemia disappeared 

° permanently (11-year “cure”) following intramuscular injections of a mixture of 

biologically assayed hormones from the anterior pituitary lobe (Polyancyn, The 
Armour Laboratories). 3. Von Gierke’s disease—the only case tested with cortico- 

& tropin showed temporary restoration of fasting blood sugar to the normal level. 
4. Cretinism with severe spontaneous hypoglycemia—there was no blood-sugar 

increase from corticotropin injections, but restoration to normal followed thyroid 
extract. 5. Beta-cell tumor of the pancreas—the hypoglycemia was cured by surgical 

removal of the tumor. 6. Congenital galactosemia—hypoglucosemia and hyper- 

galactosemia were unaffected by corticotropin, but both abnormalities were corrected 
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by use of a milk-free diet. 7. Newly born infants of diabetic mothers—the fasting 
blood-sugar levely were elevated to-normal by corticotropin in the onl» two cases 
tested, 8, Spontaneous hypoglycemia of undetermined cause (syndrome of idiopathic 
hypoglycemia )—all 12 cases tested with corticotropin (ACTH) showed prompt 

glycemic response, sustained so long as treatment continued (much less impressive 

response to cortisone, except in much larger doses ). 

Our attention was centered primarily on the 25 cases of undetermined etiology. 

This series contained none of the symptomless cases categorized by Hartmann and 

Jaudon * as “cryptogenic” hypoglycemia, according to their description, i. e., “cases 
of hypoglycemia by definition only, having had no clinical manifestations and being 
discovered during more or less routine blood examinations,” with blood-sugar values 

which fell into the zone of 40 to 50 mg. per 100 ml. “true” blood sugar. Nor were 

normal newly born infants with transient hypoglycemia included. We have observed 
many patients in these two categories but have made no special study of either type 

of case, 

The age of onset of hypoglycemia in the 25 idiopathic cases, as clearly indicated 
by characteristic clinical symptoms or signs and by blood-sugar measurements, 

varied between the first day of life (2 cases) and 5 years of age. In 21 of the 25 
the age of onset was under 2 years. It ranged between 4 and 10 months in most of 

the severe cases, There was a preponderance of males over females among the 25 
patients, in the ratio of 18 to 7. Eleven of the 25 have brothers or sisters with what 

appears to be the same type of hypoglycemic disorder. Two of the familial cases 
were identical twins from a triplet of sisters, the third, or nonaffected, sister being 

nonidentical. All of the children of a second family, consisting of three boys and 
one girl, had the same hypoglycemic tendency in moderately severe to severe form. 

A third family pedigree showed five cousins in three families of the same generation 
with this tendency, one mild and four severe. 

The 11 cases reported in more detail in the present communication may or may 

not be truly representative of the entire group of 25 patients categorized here on the 
basis of “undetermined cause.” They were singled out for special presentation 

merely because they were among the most severely afflicted of the 25 and have been 

investigated most thoroughly. They were subjected to the newer and more critical 

diagnostic and therapeutic procedures because they were available for study when 

these special methods came into use sometime after many of the other 14 cases had 

been observed. Furthermore, all of the 11 manifested hypoglycemia in sufficiently 
severe form to require adrenocorticotropic hormone therapy after it was first dis- 
covered to be beneficial.’* Eight of the 11 cases subjected to special studies were 

derived from four families as indicated in the accompanying pedigrees (Fig. 2). 

This fortuitous sampling of cases is probably misleading as regards the true inci- 
dence of the familial or hereditary character, described elsewhere.‘* Other series of 

similar cases would probably show a far higher incidence of sporadically occurring 

cases, 

In further characterizing the clinical entity which this small group of cases 
represents, one may point out the marked similarity of their symptomology and 
essentially negative physical findings, as well as their likeness in response to diag- 

nostic and therapeutic tests. One associated congenital characteristic, that of 
strabismus, occurred in four affected siblings in one family, not in the others. In 
two of the four siblings, it was regularly apparent only during low-blood-sugar 
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periods. Biopsy of the pancreas in two other familial cases, brother and sister, 
revealed the absence of alpha cells in the islets of Langerhans.” Two sporadic cases 

who had biopsies performed did not show this phenomenon. Two of the 11 patients 
of this series were demonstrated to have subdural hematomas (one a sporadic and 

one a familial case), thought to be incidental and not a causative factor. Although 

& 

@ ABNORMAL LABORATORY FINDINGS 

@  WORMAL LABORATORY FiNcINeS 

0 O NOT EXAMINED, REPORTED AS NORMAL 

Fig. 2.—Genetic factor in the syndrome of idiopathic spontaneous hypoglycemia. Family A, 
pedigree of the R. family, Family B, pedigree of the W. family (J. G., B. G., J. W., and P. W.). 

3 of the 11 patients showed secondary mental retardation, one in severe and two in 

moderately severe form, all were considered to be entirely normal infants before the 

onset of severe hypoglycemic reactions. That idiopathic spontaneously occurring 

hypoglycemia of infants occurs more frequently than heretofore thought is indicated 
to us not only by our own experience but also by personal correspondence from 

numerous other clinicians in the United States and Canada. 
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REPORT OF CASES 

First SERIES 

Case 1.—J. G. (U. Hosp. No. 753692) was a 22-month-old baby boy. When first seen, the 

patient was reported to have been an entirely normal baby up to the age of 44 months. At that 

time he began to have “wilting spells” with a blank stare, followed by rolling of the eyes. One 

month later generalized convulsions began to occur at intervals. The diagnosis of “epilepsy” 

was made by the family physician, but typical hypoglycemic symptoms continued, with convul- 
sions occurring at about six-week intervals despite phenobarbital and diphenylhydantoin 

(Dilantin) therapy. He was regarded as a normal infant in every way except for these episodes. 

When 16 months of age, the patient was discovered by a pediatrician to have fasting blood sugar 

of 27 mg. per 100 ml. (Folin-Wu method). Attacks were then found to be relieved promptly 

by glucose administration. 

Antiepileptic therapy was at once discontinued, and an estimated 50% of his normal-appearing 

pancreas was removed surgically. No further overt signs of hypoglycemia were observed for 

five months (age 22 months), when convulsions and other symptoms recurred. He was then 

referred to the author in consultation for further study and treatment. 

On examination at the University of Minnesota Hospital at that time (1945) he appeared to 
have followed the normal schedule of physical growth for his age, but his mental development 

had already been retarded to an extreme degree. He had not learned to walk or to talk and did 

not attempt to feed himself. Fasting blood-sugar values were found on successive days to be 26, 

21, 33, and 24 mg. per 100 ml. (Folin-Wu method). Attempts to elevate the blood sugar to 

higher fasting levels and thereby prevent convulsions by special dietary regimens and “large” 

doses of cortin thrice daily were of questionable therapeutic value. High-protein or high-fat and 

low-carbohydrate diets intensified the abnormal reactions. 

In November, 1946, he was subjected to a second partial pancreatectomy, slightly more than 

half of the remnant being removed. Relief from hypoglycemic symptoms was again observed, and 

fasting blood-sugar values following convalescence from the operation ranged between 54 and 

85 mg. per 100 ml. At the age of 4% years he learned to walk with a wide base, but his voluntary 

movements were clumsy, and he never acquired the ability to speak. He was observed to have 

one convulsion 18 months later, but remained otherwise essentially symptom-free. 

Shortly after this time (March, 1949), when he and his 11-month-old hypoglycemic sister 

were admitted to the hospital for special study, his fasting blood-sugar values were found to 

vary between 30 and 54 mg. per 100 mil. (“true-blood-sugar” method) from day to day. His 

estimated mental age at that time was 1 year, chronological age, 6 years. 

This case record is included here in part to illustrate the persistence of the hypoglycemic 

tendency and also the dire effects of severe hypoglycemia and convulsions when treatment is 

neglected or ineffectual. 

Case 2.—B. G. (U. Hosp. No. 797277), younger sister of J. G., was first examined by the 

author at the age of six months, when she was judged by him, as well as by the parents, to be 

a well-developed normal infant in every way. One month later, however, her distraught mother 

telephoned to report that this new baby had begun (in the morning of that day) to manifest 

unmistakable signs of spontaneous hypoglycemia similar to those shown by her older brother. 

This episode was climaxed by a prolonged severe generalized convulsion before sugar could be 
given. She was admitted to the hospital immediately after a small carbohydrate meal was 

found to afford complete temporary relief. 

Physical and neurological examinations were quite negative, except for a mild degree of 

bypotonicity of the musclés and increased emotional irritability. Fasting blood-sugar values 

ranged between 15 and 40 mg. per 100 ml. during succeeding days, and hypoglycemic symptoms 

were unmistakable. After a few days of symptomatic therapy, she was sent home on a high- 

protein diet of moderately low carbohydrate content given in frequent feedings for a number of 

days. This regimen appeared to be entirely ineffective in elevating the fasting blood-sugar 

levels or in alleviating symptoms. 

Because her clinical state appeared to be getting steadily worse, with more frequent spells 

of irritability, staring, and loss of consciousness, an estimated 75% of her normal-appearing 

pancreas was excised on Feb. 15, 1949. No tumor or other abnormality of the pancreas could 

be found on routine gross and microscopic examination at the time of operation. 
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After three weeks of complete relief from all signs and symptoms of hypoglycemia, she was 

discharged from the hospital, though the fasting blood sugar had already fallen to 47 mg. per 

100 ml. Less than six weeks after the operation (three weeks after her discharge from the 

hospital), severe hypoglycemic manifestations recurred, despite new trials on various dietary 

regimens. Because the fasting blood-sugar values again ranged between 16 and 30 mg. per 100 

ml., she and her 6-year-old brother were readmitted to the metabolic ward for special balance 

Fig. 3.—Photograph of J. G., aged 6 years, and B. G., aged 15 months. Taken two months 
after beginning of corticotropin therapy. Pancreatic resection scars visible. 

studies and hormone assays preliminary to our retesting of an older observation on the benefit of 

anterior pituitary extracts on a patient with severe hypoglycemia associated with pituitary 

dwarfism (Comment). 

Case 3.—Dennis R. (U. Hosp. No. 802073), aged 5 years, was considered to be an entirely 

normal baby boy until the age of 5 months, when he began to have short episodes characterized 

by pallor, rolling and incoordination of the eyes, crying, and tonic convulsions. These symptoms 

were followed by limpness and stupor which lasted from a few minutes to several hours. Such 

episodes were more frequent when his appetite failed as a result of an upper-respiratory or 

other infection. At the age of 18 months he had his first generalized clonic convulsive episode. 

Thereafter, he had from one to four convulsive episodes weekly for several years. 
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When examined by the referring pediatrician in March, 1949, his fasting blood-sugar values 

were found to vary between 18 and 45 mg. per 100 ml. He was placed on a high-protein diet 

but without a satisfactory response. He was admitted to the University of Minnesota Hospital 

for the present study in May of the same year. Fasting hypoglycemia was confirmed, Other 

examinations were negative, except for a strabismus and a moderate degree of mental retarda- 

tion. He and his two hypoglycemic brothers were admitted to the hospital for special study 

and treament. 

Case 4.—David R. (U. Hosp. No. 802070), aged 22 months, brother of Dennis R., was 

admitted with Dennis because he, too, was known to suffer from hypoglycemia. Inquiry into the 

’ family history revealed that a maternal aunt was irritable and hyperactive, had convulsions as 

a child, and was retarded in her mental development and that the maternal grandfather had had 

similar difficulties, 

Although the patient’s birth was considered to be entirely normal, he was observed during 

the neonatal period to’ have episodes of cyanosis, limpness, and pallor. The mother had observed 

that feedings relieved these attacks. A subdural tap revealed the presence of changed blood, 

which was aspirated. At about the third month of life he began to have more severe and definite 

Fig 4.—-Photograph of David R., aged 2% years, Dennis R., aged 5% years, and Roger R., 
aged 10 months. 

episodes in which he stared blankly and showed incoordination of eye movements, irritability, 

pallor, unconsciousness, and irregular muscular twitching but without generalized convulsions. 

Such attacks occurred most frequently in the morning before breakfast, with improvement by 

noon and recurrence late in the afternoon. Trephining of the skull failed to reveal any evidence 

of a hematoma to account for the symptoms. Food always relieved the signs. Anticonvulsive 

drugs (barbiturates and trimethadione [Tridione]) had no beneficial effect. Colds with loss of 

appetite were said to aggravate the attacks. At the age of 20 months he was discovered to have 

fasting blood-sugar levels varying between 10 and 45 mg. per 100 ml. No improvement followed 

the use of low-carbohydrate meals given at two- to three-hour intervals. 

On admission to the hospital he showed no physical abnormalities except convergent 

strabismus, but mental retardation was apparent. He had learned to walk but did not talk. 

Spontaneous hypoglycemia was confirmed before the special investigations were undertaken. 

Case 5.-——Roger R. (U. Hosp, No. 802074), aged 9 months, brother of Dennis R. and David 

R., was likewise found to have moderately severe hypoglycemia, the fasting blood glucose 

varying between 10 and 38 mg. per 100 ml. The first definite symptoms suggestive of hypo- 

glycemia were observed at the age of 6 months. When given his infant formula every two hours, 

however, he remained symptom-free. Physical and mental examinations showed his growth and 

development to be normal. He was subjected to the same series of tests as his brothers. 
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SPECIAL DIAGNOSTIC AND THERAPEUTIC STUDIES ON FIRST SERIES OF CASES 

Patients, two or three at a time, were kept on collection-irame beds in a small 

metabolic ward under the constant supervision of special nurses around the clock 

throughout each period of study. This arrangement insured proper administration 
of the standard dietary formula and test medication, as well as accurate collection 

of all excreta samples. The nurse likewise assisted in recording pertinent notes con- 

cerning each patient’s clinical responses. The body weight was recorded every 
morning after the collection of excreta and before breakfast was given. 

The standard semiliquid diet used throughout all study periods was calculated to 

be adequate in every respect. It contained 42 gm. of protein, 45 gm. of fat, and 118 
gm. of carbohydrate in each kilogram. All required vitamins and minerals were 
provided by the regimen. The daily allowance, adjusted to the estimated caloric 
needs of the individual subject, was given in three equal meals, served at 7 a.m., 

1 p.m., and 7 p.m. 

Fasting blood samples for glucose determination and eosinophile counts were 
obtained routinely immediately before 7 a.m. daily or every other day throughout 

the entire period of study, except on those days when special experiments or tests 

were made, requiring omission of meals. In addition, serum potassium, calcium, and 

inorganic phosphorus values were determined at the end of each major period. The 
24-hour samples of urine were tested qualitatively for glucose and protein and were 

analyzed for total nitrogen, uric acid, creatinine, chloride, phosphorus, sodium, and 

potassium throughout the entire period of study. They were likewise assayed for 
17-ketosteroids and 11-oxycorticoids during the last two days of the preliminary 

periods and the corticotropin or cortisone periods. 

When successfully collected, stools for each major period were analyzed for 

nitrogen, phosphorus, chloride, sodium, potassium, and calcium. Standard analytical 

methods were used for the substances named. The “true blood sugar” was deter- 

mined by Nelson’s modification of the Shaffer-Somogyi method,'* according to 

which values below 50 mg. per 100 ml. of blood are regarded as definitely below the 
lower limit of normal. This gives values 15 to 20 mg. per 100 ml. lower than the 
Folin-Wu method. 

The presence of glycogen in the patient’s liver during the fasting state and his 

ability to mobilize glucose therefrom were tested for by the usual epinephrine-injec- 
tion method. Intactness of the adrenocortical function was tested by the patients’ 
responses to the injection of corticotropin (plain ACTH) with the patient in the 
fasting state. A glycemic response and a decrease in blood eosinophile count greater 
than 60% in four to six hours after the injection was regarded as normal. Intactness 
of the hypothalamic-anterior pituitary-adrenocortical functional system was tested 
by the eosinophile count response to infusion of epinephrine (“stress agent”). 

For the sake of clarity and economy in time and space, representative data are 
condensed into a series of graphic figures, which are largely self-explanatory. 

Figure 5 shows the results of the epinephrine tests for the presence of glycogen 
stores in the liver and for the glycogenolytic response to the hormone in all patients 

included in the first series of cases studied. These responses were all considered to 
be normal, Some of these patients and others suffering from the same syndrome 

were likewise tested with injections of glucagon, the hyperglycemic-glycogenolytic 
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principle extracted from the normal mammalian pancreas (alpha cells?). The 

responses of these patients to that agent were likewise norma). 
The blood-eosinophile-count response to the intravenous infusion of epinephrine 

for each case in the first series is recorded in Figure 6. These curves all showed 

Blood glucose, mg. per lOO ml. 

2 
Time in hours 

Fig. 5.—Epinephrine tests of patients in first series for glycogen stores in liver and for 
glycogenolytic function. Blood-glucose curves show normal response. 

250 

Eosinophils per cu.mm. 

Time in hours 

Fig. 6.—Intravenous epinephrine infusion test (stress agent) for intactness of hypothalamic- 
anterior pituitary-adrenocortical system in all patients in first series. Eosinopenic response, 
normal. 

decreases in the counts greater than 60%, indicating normal response of the system. 
Some workers interpret this as a test of hypothalamic function primarily. Others 
regard it as a satisfactory test for pituitary and adrenal cortex responsiveness as 
well, 
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The therapeutic effects of corticotropin (plain ACTH), as measured by clinical 

responses, fasting blood-sugar levels, and changes in the eosinophile count, were 

determined for the first time in hypoglycemic patients in the cases of J. G. and B. G. 
The results are depicted in Figure 7. 

During the foreperiod of 10 days, J. G.’s fasting blood-sugar levels varied between 

22 and 50 mg. per 100 ml., but he showed minimal clinical signs of hypoglycemia. 
In contrast, B. G. showed fasting blood-sugar values between 22 and 8 mg. per 

100 ml. throughout the foreperiod and had almost continuous hypoglycemic reac- 

ACTH 
Period 
9 mg. 

q. 6 Ar. 

Eosinophils per cu. mm. 
w 

.G. / 

B.G. 

| 
1234567 891011 1213 1415 16 IT 16 19 20 21 2223 24.25 26 

Time in days 

Fig. 7.—Effects of corticotropin (plain ACTH) on eosinophile count and on fasting blood- 
glucose levels in J. G. and B. G. Note tendency toward plateauing of sugar curve in postcortico- 
tropin period. 

Blood glucose, mg. per |OO ml. 

tions, except for a period of freedom after each meal. The morning eosinophile 

counts varied between 125 and 300 per cubic millimeter in both patients during this 
control period. 

When corticotropin was administered intramuscularly in doses of 9 mg. every 

six hours for four days, the eosinophile count fell precipitately to near zero in both 

patients and remained there until the day following withdrawal of the hormone, when 
it rose again to normal with but little delay. 

The fasting blood-glucose curve of both patients rose very precipitately to normal 

levels by the second day of hormone administration and remained in the normal zone 
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so long as the corticotropin was administered, Upon withdrawal of the corticotropin 
at the end of 4 days, the glucose curve in each instance descended more slowly than 
it had risen and plateaued for a period of 10 days at borderline but slightly sub- 
normal levels, intermediate between the low values of the foreperiod and the normal 
values of the corticotropin period. During this fairly extended period of delay in 
the fall of the curve to foreperiod levels, both patients were cheerful and remained 
entirely free from clinical signs or symptoms of a hypoglycemic reaction, just as 
they did during the short period of intensive therapy. Fasting sugar values gradu- 

ally declined to foreperiod levels, and severe hypoglycemic symptoms recurred in 

the case of B. G. on the 12th day. 

The intravenous dextrose tolerance test performed simultaneously on these two 

patients during the foreperiod showed sugar curves typical of severe hypoglycemia 
in both instances with rapid descent from the 15-minute level to the initial or fasting 

220 

200 

i 
(3) 2 3 4 5 

Time in hours 

Fig. 8—Intravenous glucose tolerance test curves before (heavy lines) and during (light 
lines) corticotropin (ACTH) administration (B. G. and J. G.). 

level by the end of the second hour, where it remained for at least three additional 

hours. When the test was repeated under identical conditions during the cortico- 
tropin period (third day), both curves were quite normal, despite the corticotropin 
having been omitted for 30 hours, The data derived from these tests are presented 
in Figure 8, 

When the clinical and physiological effects of adrenocorticotropic hormone were 
studied simultanecusly in the three brothers (De R., Da. R., and R. R.) in a manner 
essentially like that described above in the cases of J. G. and B. G., very similar 
results were obtained, as shown in Figures 9 and 10. The tendency to spontaneous 
hypoglycemia was less severe in these patients, or at any rate it was more variable 
and less predictable. Throughout their courses they manifested a tendency toward 
irregular intermittency in the severity of their hypoglycemia. In other respects, their 

clinical courses were not unlike those of J. G. and B. G., who had both been sub- 
jected to partial pancreectomy some time prior to the studies reported here. 
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It will be seen that the dosage of corticotropin given to the R. brothers, similar 

in size to that given to J. G. and B. G., was excessive for these three as indicated 

by the production of fasting hypetglycemia. It is appavent, too, that their blood-sugar 

curves plateaued at significantly higher levels for a few days after the corticotropin 

injections had been discontinued than those shown by the other patients. 

ACTH 
Period 
10 mq. 
g. 6 hr. 

Eosinophils per cu. mm. 

12345678 i213 BIS5IOIT 

Time in days 

Fig. 9.—Effects of corticotropin (ACTH) on eosinophile count and on fasting blood-glucose 
levels in Dennis R., David R., and Roger R. Note fasting hyperglycemia at end of corticotropin 

period, due to excessive dosage of hormone. Note also tendency toward plateauing of fasting 
blood-sugar curves in postcorticotropin period. 

The intravenous-sugar-tolerance curves obtained on each of these three patients 
during the foreperiod and again during the fourth day of the corticotropin period 
are shown in Figure 10. It is apparent that the effect of the hormone on the dextrose- 

tolerance curve was the same in these three subjects as in the other two. 
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Other metabolic changes resulting from the course of corticotropin therapy in all 
five cases may be summarized briefly as follows: The urinary excretion of 17-keto- 
steroids and of 11-oxycorticosteroids was increased by 75 to 400%. At the same 
time, the uric acid excretion increased between 50 and 100%. While intensive 

| 
R Before ACTH 

During ACTH 

Before ACTH 

During ACTH 

Before ACTH 

During ACTH 

Time in hours 

10.—Results of intravenous glucose tolerance tests in R. brothers before (heavy lines) 
and of ts (light lines) corticotropin (ACTH) period. 

ACTH ACTH 
mg. one dose of /8 mg. 

q. q. 48 Ar. 

8 

B.G. 

ol LI 
28 SO 32 34 36 38 40 .42 44 46 48 50 52 54 56 

Time in days 

Blood glucose, mg. per 100 mi. 

. 11.—Effects of prolonged treatment with corticotropin (ACTH) on fasting blood-glucose 
wast ‘18 to 15 mg. of corticotropin given once every 48 hours after levels were first restored 
to normal by intensive therapy for a period of four days. 

administration of this hormone results in a negative nitrogen balance in normal adult 

subjects, a slightly positive balance was maintained in all periods in two of these 

young rapidly growing subjects (those with partial pancreatectomy) as long as the 

414 

120 

fe) ' 2 3 4 5 

all 



IDIOPATHIC SPONTANEOUS HYPOGLYCEMIA IN INFANTS 

full diet was taken. However, the net retention of nitrogen was reduced during the 

period of intensive corticotropin administration, as compared with that of the pre- 
treatment period. The phosphorus balance paralleled the nitrogen. The expected 
negative nitrogen balance during the corticotropin period was obtained in the other 

three cases. 

Potassium showed a small negative balance for the hormone period but was 
positive during the other periods. Sodium and chloride showed a slight retention 
during the hormone period but a more striking negative balance at the beginning of 
the posthormone period. Small but consistent decreases in the serum potassium and 
inorganic phosphorus occurred as a result of corticotropin administration. 

Effects of Prolonged Treatment of Severe Spontaneous Hypoglycemosis with Decreasing Dosages 

of Corticotropin (ACTH) in B, G., Aged 13 Months 

Corticotropin 
Fasting Blood Glucose, 

H Period r. 
Age, Height, Weight, Obsvtn., Dose, Between 
Mo. Cm. Kg. Days Mg. Doses High Mean Low Remarks ¢ 

18 73.2 75 10 0 re 28 8 Frequent and 
severe HG.R.* 

No HG.R. 

No HG.R. 

Mg./100 

Recurrence of 
HG.R. 

No HG.R. 

No HG.R. 

HG.R. 30 meg. 
corticotropin 
on 4th day 

2 episodes HG.R. 
when diet in- 
terrupted by 
iliness 

78.5 10.1 

No HG.R. 

26 85.9 11.1 5 No HG.R. 

30 90.0 12.4 No HG.R. 

— taken at maximal time after corticotropin administration. 
t HG.R. indicates hypoglycemic reaction. 

The pattern of fasting blood-sugar changes during and for a few days following 

the short period of intensive corticotropin administration (Figures 7 and 9) sug- 

gested a method of long-term hormone therapy for spontaneous hypoglycemosis of 

the type presented by these five patients. The plateauing of the day-to-day fasting 

blood-sugar curve during the postcorticotropin period suggested that this new level, 
once temporarily established, might be maintained by comparatively small doses at 

less frequent intervals. 
In order that this possibility might be investigated, the most severely hypo- 

glycemic patient in the series, B. G., was selected for an extended therapeutic trial. 
Sufficient corticotropin was not available at the time (early 1949) to permit a 

prolonged uninterrupted trial with more than one patient. 

She was, therefore, allowed to revert to her pretreatment status of severe hypo- 
glycemosis (fasting glucose, 20 to 22 mg. per 100 ml.) for a few days before cortico- 
tropin was again given in doses of 9 mg. every six hours for four days. This produced 

clinical and blood-sugar changes almost identical with those previously obtained. 
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The hormone was then given for 13 days on a dosage schedule of 18 mg. once every 
48 hours. No symptoms of hypoglycemia occurred. The fasting blood-sugar values 
obtained at the end of each 48-hour period, when the minimal level was reached, 

are recorded in Figure 11, All values were within the normal range throughout the 

13-day period. 

When the hormone was again omitted for but three days, low fasting blood-sugar 

values and hypoglycemic signs recurred. A single injection of 30 mg. of the hormone 
then restored the fasting sugar level to 63 mg. per 100 ml. Immediately thereafter 

the previous schedule was resumed for a period of three months without interrup- 

Fig. 12.—B. G. at end of one year of corticotropin (ACTH) therapy with gradual reduction 
of dosage and increase in length of interval between injections. Growth and development, normal. 
No side-effects, no return of hypoglycemia after this time despite termination of hormone therapy. 

tion but at a new dosage of 15 mg. once every 48 hours. Throughout the latter 

period, the blood sugar remained normal, and no clinical signs of hypoglycemia were 

observed, the patient remaining in every way like an entirely normal child. 

This simple plan of therapy was continued but with gradual reduction of the 
dosage or lengthening of the interval between injections, or both. The regular mixed 

family diet was given in three meals, according to her appetite. Her course was 

uneventful, except for occasional interruptions of the regimen by minor illnesses or 

by tests for the effects of omitting treatment. By the end of one year, when the 
dosage had been reduced to but 10 mg. of plain corticotropin once every four days 

without evidence of hypoglycemia, therapy was discontinued entirely. The pertinent 
data from this therapeutic study are summarized in the Table. 
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The patient’s physical growth and her mental and emotional development con- 

tinued to follow the normal schedule for her age throughout the entire period. No 
untoward side effects or complications have been observed that could be attributed 

to the comparatively small doses of hormone given (Fig. 12). More than three 
years have elapsed since therapy was discontinued. Despite extreme vigilance on 
the part of the parents and occasional fasting blood-sugar tests, no evidence of 
hypoglycemia has ever been found during this time. She looks and behaves like an 

entirely normal child in every respect. 

Heartened by this unexpectedly favorable response to long-time therapy with 
corticotropin, we have treated 10 additional patients suffering from the same syn- 

drome during recent years. Our experiences with the last six patients in the series 
are briefly summarized here. 

SECOND SERIES 

Case A.—Barbara R. (U. H. No. 832198), sister of Dennis, David, and Roger R., was first 

admitted to the University of Minnesota Hospital at the age of 5 days with the diagnosis of 

severe spontaneous hypoglycemia (probably congential) made on the first day of her life by 

one of our alert collaborators, who, knowing the family history, found her first blood glucose 

to be 22 mg. per 100 ml., at the hospital in which she was born, On the second day after birth 

she became irritable, then lethargic, and had a generalized convulsion. The blood sugar, deter- 

mined near the time of the seizures, was found to be 9 mg. per 100 ml, Corticotropin therapy 

was instituted promptly, and regular nursery formula feedings were begun. The fasting blood 

sugar on the third day was found to be 85 mg. per 100 ml. The hormone therapy was continued. 

No further manifestations of hypoglycemia were observed before the patient was transferred to 

the University Hospital for more intensive study. 

When corticotropin therapy was discontinued on the sixth day, the fasting blood sugar fell 

next morning to 15 mg. per 100 ml., confirming the original diagnosis of spontaneous hypo- 

glycemia. Upon resumption of the hormone therapy, the blood-sugar values again rose to 

normal levels. Subsequently, after a number of abrupt interruptions of her therapy for additional 

metabolic studies, she began to manifest diminished blood-sugar response to the same dose 

of hog corticotropin (ACTH) given originally, as if she might be developing an antihormone 

reaction or had acquired some impairment of her thyroid or adrenocortical function. The 

responsiveness to corticotropin obtained from the sheep pituitary gland was found to be no 

greater than that from the hog. Addition of thyroid therapy or cortisone resulted in no increase 

in her sensitivity to corticotropin. 

Since she showed no serious symptoms of hypoglycemia despite fasting blood-sugar levels 

between 30 and 52 mg. per 100 ml., she was discharged to her home without hormone therapy. 
At that time she suffered from an intractable low-grade fever, presumably due to an infection 

of the urinary bladder for which various antibiotic and sulfonamide drugs were given with 
gradual improvement. 

After a period of several months at home without therapy and without hypoglycemic symp- 
toms, she again began to show manifestations of hypoglycemia, including two convulsions. Upon 

her return to the hospital at that time, the fasting blood-sugar values were found to be much 

lower than before discharge. Corticotropin in gel in moderate doses was then found to relieve 

symptoms completely and maintain the fasting blood-sugar levels between 47 and 83 mg. per 

100 ml. When last seen after a number of months, the patient had continued to remain 

symptom-free on small doses of the corticotropin-gel preparation (3 mg. once daily). Her 
growth and development are reported to be essentially normal. 

Case B.—Darlene S. (U. H. No. 810551), aged 2 months, was admitted to the Children’s 

Hospital of Winnipeg, Man., Canada, at the age of one month, with the history of having 

suffered from frequent severe generalized convulsions and coma since the first week of life. 

She appeared to be a normal baby otherwise. Head circumference measured 36 cm. Subdural 

hematoma was suspected, but needle exploration revealed no evidence of this condition. The 

blood sugar was extremely low. Response to glucose administration was prompt and favorable 

but was short-lived. Ordinary dietary regimens used in the management of spontaneous hypo- 
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glycemia, however, were quite inadequate for control. She was then referred to the University 

of Minnesota Hospitals. Family and birth histories were entirely normal. There was one sibling, 

a girl two years of age, who was said to be normal. Both parents were healthy. 

Routine physical and special neurological examinations were entirely negative, except for a 

tendency to drowsiness alternating with irritability and convulsions. Serum calcium and inorganic 

phosphorus were normal, The blood glucose in three successive tests was found to be below 

10 mg. per 100 ml. The dextrose tolerance test (0.5 mg. of dextrose per kilogram of body 

weight, intravenously) showed the following: fasting, 20 mg. per 100 ml.; 15 minutes after 

sugar, 60 mg. per 100 ml.; subsequent values up to three hours, all below fasting level. Epi- 

nephrine response in the fasting state showed normal rises in blood sugar. A marked reduction 

in the blood esosinophile count and a rise in the blood-sugar level followed intramuscular 

injection of corticotropin. The fasting blood-sugar level was maintained well within the normal 

range so long as the hormone was given in doses of 6 mg. to 8 mg. every 6 hours, and the 

patient behaved essentially like a normal child. 

At the age of 5 months her electroencephalogram showed evidence’ of “diffuse damage” over 

the left cortical area, and she had several convulsions when her blood sugar was not extremely 

low. Head circumference was observed to be increasing at an excessive rate. Subdural taps 

then revealed an accumulation of xanthochromic fluid containing old blood. Convulsions ceased 

after repeated aspirations of the contents of an old sterile hematoma. Later trephining in various 

sites revealed no evidence of further accumulations of fluid. 

Because the parents wished to take the patient with them to their home, in the vicinity of 

liudson Bay, where adequate medical care would be unobtainable, it was agreed to explore the 

pancreas for the possibility of finding a tumor or hyperplasia of the islets of Langerhans or to 

carry out a subtotal resection of the normal pancreas in the hope of curing or ameliorating the 

severe episodes of hypoglycemia, Exploration revealed no evidence of tumor or hypertrophy, 

but an estimated 75% of the normal-appearing pancreas was removed. Microscopic examinations 

even with special stains revealed no abnormalities. 

For some days after operation glycosuria and hyperglycemia were found, but within one 

month hypoglycemia (less severe than formerly) and convulsions recurred. These were again 

controlled by use of 6 mg. of corticotropin every six hours. After she showed less severe 

reactions several weeks later, she was discharged to her parents on a regimen of frequent 

meals, no corticotropin being available at the time. 

Follow-up reports of the patient indicate that she died several months later. A thorough 

postmortem examination at Winnipeg revealed no evidence of organic abnormality that might 

have been responsible for spontaneous hypoglycemia. 

Case C.—J. W. (U. H. 854005), a cousin of J. G. and B. G. and brother of an older girl 

(6 years of age) who had shown spontaneous hypoglycemia with convulsions at the age of 2 

years, was admitted on Feb, 2, 1953, to the University of Minnesota Hospitals, at the age of 4 

months. He was apparently well until two weeks prior to admission, at which time he was 

noted to have twitchings of his arms and legs before his morning feeding. This was relieved 

by the meal. A minor convulsive episode recurred several days later. Because the parents and 

the family physician were aware of the possibility of hypoglycemia, the blood sugar was deter- 

mined promptly in the physician's laboratory. This was found to be 44 mg. per 100 ml. (Folin- 

Wu method). The patient had one further episode, consisting of incoordinated eye movements 

and myoclonic jerks, prior to admission. Two further blood-sugar determinations made else- 

where were reported as 52 and 47 mg. per 100 ml. (Folin-Wu method). He was then placed 

on a high-protein diet of strained meats and egg yolk and referred to the University of 

Minnesota Hospitals. 

Admission physical and neurological examinations were completely negative. Laboratory 

findings were all normal, except for two consecutive fasting blood-glucose values, which were 

16 mg. per 100 ml, After he was placed on corticotropin (plain ACTH), 10 mg. every six hours, 

his fasting blood glucose rose promptly to normal levels. Because of persistent irritability, 

especially when handled, he was subjected to this comparatively high dosage for 12 days. 

Hyperglycemic levels were inadvertently produced thereby. The corticotropin was, therefore, 

reduced from 40 to 20 mg. of plain corticotropin per day for 10 days and then to 15 mg. given in 

the form of corticotropin gel in one evening dose daily for 22 days without return of hypo- 

glycemia, While he remained on therapy, no further clinical hypoglycemia was noted. It was 
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later discovered that his unusual irritability had been due to the development of a deep abscess 

in the left gluteal region, instead of being due to hypoglycemia. When this was incised and 

drained, the irritability promptly disappeared. 
Because this infant developed a typical clinical picture of Cushing’s syndrome due to the 

overdosage with corticotropin the amount of hormone was gradually decreased over an additional 

period of two months from 15 mg. once daily to 1 mg. twice daily. The corticotropin gel was 

discontinued entirely. He was then given one extra small feeding of formula daily at 4 a.m. to 

insure the absence of morning hypoglycemia while the complication subsided. Under the latter 

regimen, his fasting blood glucose fell slowly to a range between 17 and 43 mg. per 100 ml., 

and on two occasions drowsiness, uncoordinated eye movements, and muscular twitchings were 

noted. He was then placed on corticotropin gel, 2.5 mg. daily, for an additional month (Fig. 13). 

His fasting blood sugar during this period at home varied from 108 to 86 mg. per 100 ml. 

(Folin-Wu), as reported from the laboratory of the family physician. Then for one month he 

received no hormone therapy and had no evidences of hypoglycemia. The Cushingoid signs 
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Fig. 13.—Corticotropin (ACTH) therapy chart in case of J. W. (text). 

disappeared, and the infant appeared to be physically and neurologically normal, the abscess 

having healed. The infant still has a mild tendency to develop hypoglycemia at times, but this 

can be kept under complete control by as little as 2 mg. H. P. corticotropin (Acthar) gel 

once daily. The need for this may well disappear entirely within a short period of time. 

Case D.—R. W. (U. H. No. 858342) was admitted to the University of Minnesota Hospitals 

March 18, 1953, at the age of 3 months, with a diagnosis of spontaneous hypoglycemosis made 

by a colleague in St. Paul. This baby boy was delivered by Caesarean section at the end of 

an uneventful full-term pregnancy, the sixth child in the family. Twenty minutes after birth 

he had a generalized convulsion. Following this, he had 10 more convulsive episodes daily, in 

addition to vague minor symptoms. He was treated by the family physician with anticonvulsive 

medications for approximately one month with little or no success before a blood-sugar deter- 

mination by our colleague, who saw the patient in consultation, revealed the existence of marked 

spontaneously occurring hypoglycemia. When he was placed on corticotropin therapy by the 

referring pediatrician, prompt and complete cessation of convulsions resulted. Fearing side- 

effects of corticotropin following two months of successful treatment, his physician discontinued 

therapy and referred him to the University of Minnesota Hospitals. 
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The infant’s family history was negative, except for the volunteered information that his 

father’s brother had convulsive episodes in infancy which were apparently relieved by ingestion 

of sugar (sucking a “sugar tit’). 

Physical examination of R. W., a well-nourished and well-developed infant, revealed no 

abnormality except for a suggestion of slight facial acne. The first blood glucose drawn on 

admission was 15 mg. per 100 ml. Therefore, the patient was again placed on the corticotropin 

gel, 10 mg. every 12 hours. The next fasting blood glucose, drawn 36 hours after corticotropin 

therapy was begun, was 148 mg. per 100 ml. Over a 19-day period the dose of the drug was 

gradually reduced to 5 mg. night and morning. The fasting blood glucose during that time 

ranged between the extremes of 30 to 180 mg. per 100 ml. The patient was symptom-free and 

slight evidence of side-effects to corticotropin disappeared. 

While this patient was on but 1 mg. of corticotropin in gel per day, the blood glucose fell 

to levels as low as 24 and 15 mg. per 100 cc. When the dose was increased to 2 mg. once 

daily, the fasting blood sugar generally remained normal but occasionally dipped into the 

upper zone of the hypoglycemic range. He was discharged from the hospital on this dose, 

and subsequent blood-sugar levels have ranged from 60 to 110 mg. per 100 ml. When last 

examined, he was an alert happy infant with slight, if any, delay in motor development. It 

would appear that this patient may later dispense entirely with the hormone therapy without 

recurrence of hypoglycemic attacks. 

Case E.—P. M. (U. H. No. 851769), a 15-month-old boy, was first seen on Sept. 26, 1952. 

He had been regarded as normal up to the age of 9 months, except for wilting spells, irrit- 

ability, or muscule tremor, He then had a generalized convulsion. Following this, he had 

tremors and restlessness, and frequent, severe, and protracted convulsive episodes. After one 

particular series of convulsions, he was noted to have unsteady head and hand movements, 

which persisted. He was treated with antiepileptic medications with little, if any benefit. One 

month before admission to the hospital, he began having episodes of irritability followed by 

drowsiness and prolonged stupor. The blood sugar was determined for the first time only 

after he had had seizures for over six months. It was then found to be “very low.” He was 

then placed on a regimen of cortisone and phenobarbital by the local physician. On this therapy 

the irritability persisted, but there was a decrease in the frequency of convulsions. 

His family history was noncontributory. Physical examination revealed a severely retarded 

somewhat athetoid infant with no other obvious defects. The blood sugar on admission was 38 

mg. per 100 ml. and on subsequent days without treatment ranged from less than 15 mg. to 

30 mg. per 100 ml. An intravenous dextrose tolerance test (0.5 gm. per kilogram of body weight) 

revealed a fall of the curve to hypoglycemic levels at two hours, where it persisted. 

On Dec. 16, 1952, he was tested on cortisone therapy, 12.5 mg. every six hours. No effect 

on the blood-sugar level or clinical condition was observed with this dosage of cortisone over a 

period of 11 days. After six days without medication, following withdrawal of cortisone, 

corticotropin, 5 mg. every six hours, was started. Later this was changed to 10 mg. each 12 

hours of corticotropin gel. On corticotropin his fasting blood-glucose level rose abruptly to 

the normal range and throughout the treatment period of 36 days thereafter varied from 54 to 

98 mg. per 100 ml. No convulsions or other signs of hypoglycemia were observed. When the 

corticotropin treatment was discontinued, his blood sugar fell very slowly and after one month 

without medication reached levels of 42 and 50 mg. per 100 ml. Clinical signs of hypoglycemia 

did not recur, While still mildly hypoglycemic, he was placed on hydrocortisone (Compound F), 

10 mg. every eight hours for six days, without elevation of his fasting blood-glucose values. 

The dose was then increased to 40 mg. every eight hours. This dosage produced a prompt 

rise in the blood glucose to or above the normal range. After eight days of such treatment, 
the hydrocortisone was discontinued, and he was again placed on corticotropin gel, 10 mg. 

twice daily for four days, then 5 mg. twice daily for four additional days (Fig. 14). During 

that time, his fasting blood-sugar levels remained above 70 mg. per 100 ml. It was considered 

by the senior staff unnecessary to give him further hormone therapy, but he was inadvertently 

discharged to his home on a 5-mg. dose of corticotropin once daily. No symptoms of hypo- 

glycemia recurred. However, he was readmitted several weeks later because he had begun to 

show signs of overdosage of adrenal corticoids and corticotropin. The corticotropin was then dis- 
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continued entirely. Since that time (4 months of age) he has had no fasting blood-sugar values 

below 60 mg. per 100 ml., to our knowledge. The Cushing-syndrome-like habitus and facial 

expression have disappeared. 

Despite the apparent “cure” of the hypoglycemia, there has been little or no change noted 

in the athetoid movements or the mental retardation. The patient still suffers from occasional 

myoclonic and petit-mal-like seizures, while the blood-sugar level is normal or above. These 

epileptoform seizures have been well controlled with barbiturate therapy. Nevertheless, he did 

not stand alone or attempt to talk at the age of 20 months. The neurological complications 

developed by this infant are considered to have resulted from the prolonged period of severe 

hypoglycemia and convulsions before adequate therapy was instituted. 

PM. Age mo. 
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Cortisone or Adrenocorticotropin (ACT 
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Time in days 

Fig. 14—Hormone therapy chart in case of P. M. Note much greater therapeutic response 
to corticotropin (ACTH) as compared with cortisone or hydrocortisone. No further cortico- 
tropin or cortisone required after 116th day. 

Case F.—P. W. (U. H. No, 849425), the 15-month-old son of one of our pediatric staff 

members and cousin of J. G., B. G., and J. W., was admitted to the University of Minnesota 

Hospitals on Sept. 25, 1952, for more intensive study of his spontaneous hypoglycemia, which 

he was suspected of having had on the basis of extremely mild symptomatology since the age 

of 12 months. At the latter-mentioned time, this apparently healthy infant was observed on one 

occasion to have a transient episode in which his “eyes rolled back and were unsteady.” This 

was before a meal terminated the abnormal reaction. A similar episode recurred at the age of 
13 months and again at 15 months. The last attack was accompanied by urinary incontinence 

and mild diarrhea. All attacks occurred just prior to a meal. 

When studied by his father and associates at a local private hospital, the fasting blood- 

glucose levels were found to be very low. Glucose-tolerance tests showed the curves to be 

comparatively low, falling to hypoglycemic levels early and persisting for many hours. The 
physical and mental status were entirely normal. 
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Corticotropin therapy was instituted on Oct. 2, 1952, when the fasting blood-sugar levels 

were fluctuating between 23 and 40 mg. per 100 ml. during a preliminary control period. 
On the second day after treatment was begun with 10 mg. plain corticotropin every six hours, 

the fasting blood glucose was found to be 50 mg. per 100 ml. Fasting glucose values then 

ranged between 70 and 90 mg. per 100 ml. during the following nine days, after which medica- 

tion was interrupted for a trial period of seven days. The fasting blood-sugar values again fell to 

hypoglycemic levels, varying between 25 and 40 mg. per 100 ml. (Fig. 15). 

When corticotropin therapy was resumed, the daily dosage was reduced to 25 mg. of the 

longer-acting corticotropin gel given in two equal doses at 12-hour intervals. The blood sugar 

again rose to normal levels on the third day and remained normal thereafter while the dosage 

of corticotropin gel was gradually reduced to 5 mg. once daily. Subsequently, the hormone was 

given in a dosage of 2 mg. every second day. The patient has remained entirely symptom-free. 
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Fig. 15.—Corticotropin (ACTH) therapy chart in case of P. W. Normal growth and develop- 

ment. No complications or side effects. 

His physical and mental development and growth have been entirely normal. Within the 

near future, the hormone will be withdrawn completely for a test as to his need for further 

hormone treatment. 

Responses to corticotropin therapy by patients with spontaneous hypoglycemia 
due to other causes have been variable. For example, corticotropin therapy had no 

measureable effect on the one case (a young infant) in our larger series who had 

severe spontaneous hypoglycemia associated with hypothyroidism (typical cretin), 
whereas thyroid extract caused a complete establishment of a normal fasting blood- 
sugar pattern within less than a week. The hypoglucosemia (and high blood galactose 

as well) in one 2-month-old infant with the typical syndrome of galactosemia 
remained unaffected by injections of either corticotropin or cortisone. When a 
mineral- and vitamin-enriched meat dietary formula was substituted for her milk 

formula, however, the fasting blood glucose became normal. As would be expected, 
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corticotropin therapy was entirely ineffectual in cases of adrenocortical insufficiency 

with severe fasting hypoglycemia, whereas a prompt response to cortisone therapy 
was obtained. : 

The only thoroughly tested case of glycogen-storage disease (von Gierke type) 

among our patients, with severe fasting hypoglycemia, responded favorably to 

corticotropin therapy, so far as the hypoglycemic feature was concerned.'* One adult 
with recurrence of severe spontaneous hypoglycemia several months after having 

had three-fourths of her pancreas removed for multiple benign adenomata (studied 
with Dr. B. A. Zimmerman) responded satisfactorily to treatment with cortico- 
tropin. While at home, following her discharge from the hospital, she was main- 
tained in improved condition by cortisone by mouth in moderate doses. 

COM MENT 

Etiology.—As our clinical studies on the problems of spontaneous hypoglycemia 
have progressed during the past few years, my associates and I have become keenly 

aware of our lack of definitive basic information regarding the pathogenesis of the 

idiopathic syndrome delineated above. The only positive etiological factor discovered 
in our series of cases after searching differential diagnostic tests had been made was 

the strong familial or hereditary aspect. This characteristic is important, perhaps, in 

helping to define the condition as a special clinical entity, but it does not contribute 

significantly to our understanding regarding the nature of the pathogenetic mech- 
anisms involved. The disorder appears to be purely functional in character in that 

it varies greatly in severity from time to time, is unaccompanied by any demon- 
strable pathological lesion, and manifests a tendency to undergo spontaneous 

amelioration with the passage of time. We have not observed it to occur in older 

children or in adults. 
Without resort to the special diagnostic and therapeutic tests employed in the 

present investigations, we could not have differentiated these cases clearly from some 

of the infants described by Hartmann and Jaudon '° under the heading “Relative 

Hyperinsulinism-Endocrine Imbalance: Adrenal or Pituitary Insufficiency.” How- 
ever, standard functional tests currently available for detecting abnormalities in the 

activity of individual organs or systems have all failed to reveal any measurable 
deficiencies in the liver, pituitary, thyroid, and adrenal glands. Dietary or other 

nutritional factors appear to play no essential etiological role in the syndrome. The 

neural factors have not been specifically tested, except by the infusion of epinephrine, 

a stress agent capable of activating the hypothalamus. The eosinopenic response to 

this test has likewise been normal in our cases. More definite information regarding 

the neural control of the insulin-producing mechanism and more specific tests for 
dysfunction of the neurones involved would be of great value. Hyperactivity of a 

separate insulotropic factor in the anterior pituitary gland or hypersensitivity of 

a blood-sugar-lowering center in the hypothalamus would perhaps explain the 
singular tendency to hypoglycemia satisfactorily, but no definite evidence for such a 

presumption is as yet available. Suggestive leads for further investigation of the 

hypothalamic-anterior pituitary-pancreatic mechanism are found in previous reports. || 
Biopsies of the fresh pancreas itself made in search for morphological evidence 

of hyperinsulinism (hyperplasia or tumor of islet cells) have yielded no definite 
evidence of abnormality. Further studies on the significance of beta-cell granular 

|| References 23-24. 
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changes in fresh biopsy material may prove to be enlightening. Direct blood and 
pancreatic-tissue assays for insulin might likewise prove to be helpful in the hands 

of workers experienced in these techniques. Our own inexpert attempts to assay 

the blood for insulin in experimental animals have been unrewarding to date. The 
incidental finding of anomalous absence or near-absence of alpha cells from the islets 
of Langerhans in two of our familial cases, brother and sister, as the only abnor- 

mality to be found suggested the possibility that this defect might give rise to relative 
hyperinsulinism in some cases.’ This deficiency has not been found in similarly 
fixed and stained (Gomori stain) biopsy sections of pancreas from two clinically 
similar sporadic cases of idiopathic hypoglycemia of infancy. The true significance of 
the anomaly must await further study. Other familial patients who might be 
expected to show the same phenomenon as a genetic trait have not as yet been sub- 
jected to biopsy of the pancreas because their therapeutic response to corticotropin 

has been too favorable in each instance to justify operation. No study has been made 
of the tissue enzyme systems in our patients. 

No evidence of gonadal abnormality has been found in any of these patients with 

hypoglycemia, Urinary assays for 17-ketosteroids and 11-oxycorticoids before and 

after corticotropin administration show the same values as found for the normal. 

The frequency with which idiopathic spontaneous hypoglycemia occurs in other- 
wise apparently healthy infants is extremely difficult to estimate. Judging from our 
personal experience, however, and from the frequent reference to new cases contained 
in correspondence from physicians in all sections of the United States and Canada, 
it appears to occur much more frequently than we formerly surmised. There are far 
more cases of the idiopathic than of other types of spontaneously occurring hypo- 

glycemia. 

Diagnosis.—The illusory nature of the early clinical symptoms, as well as their 
transient amelioration following carbohydrate meals, undoubtedly accounts for the 

physician’s not being called upon to offer his opinion regarding the diagnosis until 

the alarming convulsive reaction or shock brings the clinical picture into sharp focus. 

The patient’s prompt response to administration of glucose during the episode and 
the finding of greatly decreased blood-sugar levels are of primary importance in 

confirming the diagnosis of hypoglycemia, but there is nothing in these observations 

that is peculiar to the idiopathic form. On the other hand, a highly favorable clinical 
response and a prompt rise in the fasting blood sugar or marked fall in the eosin- 

ophile count of the affected infant or young child when corticotropin administration 
is instituted is characteristic for this entity. This response is not observed in hypo- 
glycemic patients suffering from either adrenocortical insufficiency or marked 

hypothyroidism, according to our experience. The differential diagnostic value of 
this therapeutic test is limited, however, by the fact that patients with certain known 
causes of spontaneous hypoglycemia, such as pancreatic islet-cell tumors, anterior- 

pituitary insufficiency, and some cases of glycogen-storage disease (von Gierke type ) 
may also respond favorably to sustained treatment with corticotropin. 

Therapy.—The initial studies by the author and his associates, in 1949, on the 
effects of pituitary adrenocorticotropin hormone in spontaneous hypoglycemia were 
undertaken on the basis of a clinical observation which we had made approximately 
eight years previously. Early reports on the functional antagonism between the 
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anterior lobe of the pituitary gland and the isiets of Langerhans § and the subsequent 

production by Young *! and others ** of permanent diabetes mellitus in normal 

experimental animals by repeated injections of a crude extract of anterior pituitary 

gland early suggested to us the possible therapeutic value of pituitary diabetogenic 

hormones in intractable cases of spontaneous hypoglycemia. 

Our first clinical test of the idea was made in the case of a typical pituitary 

dwarf, 13 years of age, who was referred to us primarily for the treatment of 
“epilepsy.” When it was discovered shortly after his admission to the hospital 

that the convulsions, which occurred in the morning only, were associated with 
very low fasting blood-sugar values, he was given over a period of several weeks 

large daliy doses of a then-new multiple-hormone concoction,# the only anterior 

pituitary extract commercially available to us at the time for intramuscular admini- 

stration. His fasting blood-sugar values rose after a few days of such therapy 

from the level of 20 mg. per 100 ml. to a new range between 53 and 90 mg. per 

100 ml. (Folin-Wu methtod). The convulsions ceased to occur simultaneously 

with the restoration of normal fasting blood-sugar levels. Much to our surprise, 

neither the tendency toward hypoglycemia nor the convulsions ever recurred. 

Diabetes mellitus did not develop. 

Although several of the infants with idiopathic hypoglycemia included in the 

present series have likewise ceased to require corticotropin (or cortisone) to main- 

tain normal fasting blood-sugar levels after prolonged periods of therapy, some 

of the others have shown a tendency for recurrence of the hypoglycemia in mild 

form, unless minimal maintenance doses of the hormone were continued for months 

after the tendency to severe reactions had been abolished. No satisfactory expla- 
nation for this difference in clinical course has been found. Consideration of our 
first short experience with mixed pituitary hormones in pituitary insufficiency, just 
reviewed (1941), suggests the possibility that corticotropin therapy might be 
improved by combining it with other pituitary hormones. The combination might 
be more effectual in eradicating hypoglycemia permanently in the present type of 

case if it were supplemented with growth and other anterior-lobe hormones, whose 

specific roles in carbohydrate metabolism are carried out at different sites in the 

body or by different mechanisms. Further trials with modifications are being 

undertaken. 

The mechanisms by which anterior pituitary extracts produce permanent diabetes 
mellitus in normal animals are fairly well understood from physiological and histo- 

logical studies of the pancreas. The modus operandi of corticotropin and of corti- 
sone in patients suffering from spontaneous hypoglycemia must be similar as regards 

permanent improvement.* The first glycemic effect of corticotropin seen in these 

patients is probably the result of increased gluconeogenesis, but the long-time effect 

is more likely to be related to induced changes in the beta cells of the pancreatic 
islets. 

The physician who supervises the medical care of infants should be on the lookout 

constantly for evidence of hypoglycemia. Whenever the parents or nurse of an 

{ References 18-20. 

# Polyancyn (The Armour Laboratories—no longer manufactured) 1.0 ce. contained the 

following in units: growth, 100; gonadotropic, 300; prolactin, 100; thyrotropic, 50; adrenotropic, 

10 (equivalent to 500 mg. fresh gland, according to biological assay). 

* References 25-26, 
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otherwise healthy infant complain that “something is wrong with the way our baby 
acts,” such as “wilting” spells or limpness, nervousness, cold sweats, pallor, flushing, 
muscular tremors or twitching, irritability, dizziness or rolling of the eyes, unaware- 
ness of the environment, coma, or convulsions, the physician should always take note 

of the complaint and investigate the possibility of spontaneous hypoglycemia without 
delay. Simple corticotropin therapy may then prevent severe brain damage in the 
event that hypoglycemia of the idiopathic type is discovered. 

SUMMARY AND CONCLUSIONS 

The foregoing report deals primarily with the differential diagnosis and the 
treatment of patients with the syndrome of idiopathic infantile hypoglycemia. 
According to the figures presented, this entity occurs far more frequently than 
diabetes mellitus at the corresponding age period. More than half (62.5%) of the 
40 hypoglycemic patients admitted to the pediatric service of the University of 
Minnesota Hospitals during the past decade were patients in this category. 

The age incidence of this disorder is one of its striking features. Eighty-four 
per cent of the 25 idiopathic-hypoglycemia patients in the series were under 2 years 
of age at the time of onset of distinct manifestations of hypoglycemia, and 76% were 

between the ages of 3 months and 18 months, hence the use of the term “infantile.” 

One child only is listed as having had the onset of demonstrable hypoglycemia after 
the age of 5 years. 

Of the 25 idiopathic cases, 18 were males and 7 were females. 
A high incidence of a familial or genetic trait of spontaneous hypoglycemia was 

a striking characteristic in the present series. Of the 25 idiopathic cases, 11 (44% ) 

exhibited the trait. The family histories of the other patients indicate the probable 
occurrence of the syndrome in a previous generation. 

There were no physical stigmata characteristic of the patients placed in this 
category. All were well within the normal ranges of weight and anthropometric 
measurements for their ages. Dietary and other nutritional or metabolic factors 

were normal. The signs and symptoms of the hypoglycemic episodes appear entirely 
like those occurring spontaneously in other hypoglycemic clinical states and not 
unlike those due to insulin overdosage in the diabetic patient. 

Absence or near absence of alpha cells in the pancreatic islets of Langerhans as 
found in two patients of the series, brother and sister, was not found at biopsy in 
several sporadic cases under similar conditions. The physiological significance of 
this anomaly and its possible relationship to the occurrence of spontaneous hypo- 
glycemia is not apparent at the present time. 

The definitive diagnosis of idiopathic infantile hypoglycemia requires differenti- 
ation from certain better-known endocrine and metabolic disorders in which spon- 
taneous hypoglycemia may constitute an important clinical feature. The most 
common of these are as follows: adrenocortical insufficiency (Addisonian type), 

anterior-pituitary insufficiency, true hyperinsulinism due to pancreatic (beta cell) 
hyperplasia or tumor (extremely rare) of the islets of Langerhans, liver insufficiency 
(e. g., congenital cirrhosis, extreme fat deposition, von Gierke’s glycogen-storage 

disease, galactosemia ), and severe hypothyroidism (infantile myxedema, cretinism). 

Physical examination for characteristic stigmata and special tests for organ 
function leave little doubt as to the diagnosis in these disorders. The absence of 
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physical stigmata and normal responses to all special tests, excepting those immedi- 
ately related to glucose and insulin tolerance, characterize the cases of idiopathic 

infantile hypoglycemia. No genuine case of this disorder, so far tested, has failed 

to respond favorably to treatment with corticotropin. 

In order that brain damage might be avoided, hormone therapy should be insti- 

tuted without delay in severe cases, as soon as the diagnosis of this syndrome is 
made. Corticotropin, in proper doses, acts much like a specific agent, but there is 

no other evidence of hypopituitarism. The optimal dosage schedule for use of this 

hormone has not been determined accurately as yet on the bases of age, body weight, 
and severity of hypoglycemia. A simple empirical rule is to initiate treatment with 

plain corticotropin (ACTH) intramuscularly at the rate of 4 mg. per kilogram of 

body weight (or 100 mg. per square meter of body surface) per day, given in four 

equal doses at six-hour intervals for four days. For the following week, one-fourth 

of this dose (1 unit per kilogram of body weight per 12 hours) is given night and 

morning in the form of H. P. ACTHAR Gel (The Armour Laboratories). If the 

fasting blood sugar remains normal with this dosage schedule, the morning dose is 

omitted during the succeeeding few weeks. The criteria for guidance during 

extended periods of treatment are maintenance of a symptom-free state and fasting 

blood-sugar levels above 40 mg. per 100 ml. Dosage of the corticotropin must be 

adjusted on an individual basis. 
In following a similar schedule of corticotropin therapy, four of the patients so 

treated improved sufficiently to permit discontinuance of such therapy entirely after 

variable periods of time without return of hypoglycemia. Other patients in the 
treated series are maintained in an essentially normal state by use of as little as 
5% of the original daily dose. Very much larger doses of cortisone or hydrocorti- 
sone by mouth are required for maintenance, if this is substituted for the cortico- 

tropin. 
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S PREVIOUSLY reported from this clinic,’ the administration of a dietary 

supplement of reconstituted milk solids produced a significant increase in the 

rate of skeletal maturation in children with nutritive and growth failure. The over- 

all increase in rate of skeletal maturation as measured by skeletal age (Todd *) and 
Red Graph (bone developmental age graph *) was obtained only when the level of 

supplementation was sufficient to overcome the deficiencies accumulated prior to 

giving the added milk. In making the assessments, it was noted that the growth 

response to the milk supplements was not equal in all bone centers. The skeletal 

growth progress of these children was characterized by a pronounced degree of 

asymmetry. It seemed of interest, therefore, to determine whether there was a 

differential utilization of the nutrients contained in the milk supplements by ossifica- 

tion centers in a selected skeletal area. In the present report, an analysis has been 

made of the effect of three different levels of milk supplements on the maturation 
of each of 28 ossification centers in the left hand and wrist of selected children with 

chronic nutritive failure. 

MATERIAL AND METHODS 

A detailed description of the selection of subjects and of the preparation and administration 

of the dietary supplement of reconstituted milk solids as done in this clinic has been presented 

in preceding publications.* Each of the 82 children with nutritive and. growth failure chosen to 

receive the supplement was paired with a child who, while subjected to the identical investigative 

Associate Professor of Anatomy, Temple University, School of Dentistry (Dr. Snodgrasse> , 

Williams-Waterman Fellow in Nutrition (Dr. Parker). 

Northwestern University studies in nutrition at the Jefferson-Hillman Hospital, Birming- 

ham, Ala. From the Department of Nutrition and Metabolism, Northwestern University. 

The initial expense of these studies was defrayed by grants from the American Dry Milk 

Institute, Inc., and more recently by the National Dairy Products Corporation and several 

philanthropic persons. 

* References 1 and 4. 
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procedure, was not given milk.t Pairings were made on the basis of similarities of sex, growth 

pattern, nutritional status, and social and economic level. Of the 82 children given the milk 

supplements, 41 (18 boys and 23 girls), ranging in age from 4 to 15 years, received an amount 

equivalent in protein value to 6 qt. (5.7 liters) of milk per week for 20 months, and 41 (19 boys 

and 22 girls), ranging in age from 1 year to 10 years 8 months, received an amount equivalent 

to 3 qt. (28 liters) per week for 40 months. Nineteen arbitrarily selected children in the 

latter group (6 boys and 13 girls) were then given the equivalent of 12 qt. (11.4 liters) per 

week for an additional 6 months. 

Tasie 1.—Effect of Milk Supplements on Mean Preexperimental Lag in Bone Centers of Hand and Wrist 

of Boys with Chronic Nutritive Failure 

8 Qt./Wk. (40 Mo.) 6 Qt./Wk. (20 Mo.) 12 Qt./Wk. (6 Mo.) * 
Mean Lag, Mo, Mean Lag, Mo. Mean Lag, Mo. 

Beginning End Beginning End Beginning End 

Bone Center Test Control Test Control Test Control Test Control Test Control Test Control 

Metacarpal I 11,3 156.8 16.2 16.0 

II J 73 10.9 lll 

Mid, Phalanx If J 16.0 

17.0 

17.0 

17.0 

17.0 

10.4 

104 

14 

146.3 

12.3 

Gtr. Multangular.... J ¥ 15.7 

13.7 

15.0 

Skeletal Age M4 

* The children given the 12-qt. level were arbitrarily selected from the group receiving the 3-qt. level for the preceding 40 mo. 

To determine the influence, if any, of the three different levels of milk supplements on the 

maturational progress of the ossification centers in the hand and wrist, assessments were made 

of 28 centers from roentgenograms taken at the beginning and end of the supplementation 

periods. The assessments were made by the Todd Inspectional technique.2?- The Greulich-Pyle 

“Radiographic Atlas of Skeletal Development of the Hand and Wrist” ® served as the standard 

of reference. Means were derived for each sex in each group from ages assigned to the 28 

centers in each child at the beginning of the experimental periods. The mean lag in each center 

+ Two boys and two girls in one of the control groups moved away from the Birmingham 

area prior to the completion of this study. Data relating to these children are not included in 

this report. 
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14.1 92 11 8.2 
10.8 6.0 78 1.0 
10.8 62 78 72 

6.0 72 7.0 
10.8 64 6.8 74 

13.9 9.7 12.2 94 
40 9.7 12.5 94 
14.0 9.7 12.5 94 
14.0 92 12.5 94 

13.5 98 115 106 
13.2 9.5 n2 1038 
13.3 9.6 18 104 
13.3 99 1.3 10.7 
136 16 108 

106 7.9 59 9.7 
10.6 83 84 «10.1 
15.3 3.1 14.2 44 
17.3 99 ns 
13.7 7.2 9.7 8.0 
20.5 17.5 6.0 18.2 
18.7 9.5 6.8 9.7 

8A 18.5 124 1.6 18.1 16.6 18.5 124 43 ©1386 
2.4 20.5 16.3 13.8 16.1 24 18.1 

ee 13.6 10.2 9.9 10.9 

. 
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was determined by the difference between the mean values thus obtained and the mean 

chronological ages. The mean rates of matuvation of the 28 centers during the experimental 

periods were calculated in terms of bone month per calendar month. Assuming a standard rate 

of maturation in each center of one bone month per calendar month, the differences between the 

mean preexperimental and postexperimental lags were recorded on a percentage basis. The 

frequency of reduction in lag in each center in the children given the milk supplements and in 

the paired controls was noted, and the differences subjected to the chi-square test for statistical 

significance. 

Taste 2—Effect of Milk Supplements on Mean Preexperimental Lag in Bone Centers of Hand and Wrist 

of Girls with Chronic Nutritive Failure 

3 Qt./Wk. (40 Mo.) 6 Qt./Wk. (20 Mo.) 12 Qt./ Wk. (6 Mo.) * 

Mean Lag, Mo. Mean Lag, Mo. Mean Lag, Mo. 

e Beginning End Beginning End Beginning End 

Bone Center Test Control Test Control Test Control Test Control Test Control ‘Test Control 

Metacarpal 6.3 74 6.3 7.2 14.0 9.8 13.4 12.2 6.5 7.2 28 

Prox. Phalanx I 

II 8.9 10.6 8.5 10.2 17.3 9.3 16.9 12.3 8.5 10.2 5.2 no 

III 8.9 10.6 8.5 10.2 17.3 9.3 16.9 12.7 8.5 10.2 5.2 110 

IV 8.9 10.6 7.7 10.2 17.6 9.3 17.2 12.7 7.7 10.2 44 110 

¥ 

Ill 10.6 13.4 9.0 10.6 22.2 4.9 19.8 16.5 9.0 10.6 4.8 14 

IV 10.6 13.4 9.0 10.6 22.2 4.9 19.8 16.5 9.0 10.6 48 nea 

v 

Mid. Phalanx 

Dist, Phalanx 

ccs 

J 

Gtr. Multangular..... 6.5 9.3 9.3 10.5 17.0 8.6 19.0 10.8 9.3 10.5 4.5 112 

Lser. Multangular.... 

Skeletal Age.......... a9 9.9 8.6 8.8 17.9 11.2 16.5 134 8.6 8.8 3.7 9.6 

* The children given the 12-qt. level were arbitrarily selected from the group receiving the 3-qt. level for the preceeding 40 mo 

OBSERVATIONS 

Effect of Milk Supplements on Mean Preexperimental Lag.—The extent of the 

mean lag in maturational progress of each bone center under investigation prior 

to the administration of the milk supplements is shown in Tables 1 and 2. In the 

children selected for supplementation, the mean preexperimental lag ranged from 

4.2 months for the distal epiphysis of the ulna in the girls scheduled to receive 3 qt. 
of milk per week to 22.2 months for the middle phalanges in the girls scheduled 

to receive 6 qt. per week. In general, the mean lag was most pronounced in the 

middle and distal phalanges. This relationship was more apparent in the girls than 
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II 6.7 6.8 5.5 7.2 13.4 7.7 12.8 10.7 5.5 7.2 O08 8.0 

Il 6.7 68 5.5 71 13.8 7.7 13.2 10.7 55 71 08 7 

IV Tl 73 5.5 72 4.2 7.7 13.6 10.7 5.5 7.2 0.8 8.0 

Vv 71 75 5.5 71 16.2 8.6 15.2 11.2 5.5 71 O08 79 

PC 9.5 11.4 9.1 9.8 18.3 9.5 17.1 12.9 9.1 9.8 46 11.5 

| 8.9 10.9 8.5 10,1 17.7 9.5 17.3 12.7 8.5 10.1 54 10.9 

je 9.5 12.4 79 8.8 20.8 13.7 18.8 14.7 79 8.8 44 9.0 

Il 9.8 12.1 8.6 8.9 21.0 13.7 18.8 14.7 8.6 a9 61 9.1 

: baat 9.7 12.2 8.5 9.0 20.8 13.7 18.8 14.7 8.5 9.0 5.0 9.2 

IV 9.8 12.2 8.6 9.0 214 13.7 19.2 14.7 8.6 9.0 6.1 9.2 
v 101 RA 8.5 9.2 21.7 13.7 19.5 14.7 8.5 9.2 5.0 94 

Po 6.6 54 4.3 54 4 62 44 8.6 4.3 5.6 14 48 
5.6 44 40 5.6 15.3 6.0 13.9 8.6 4.0 5.6 0.6 63 

yy, | es 5.8 4.3 4.9 3.9 16.8 49 14.6 8.1 49 3.9 14 54 
9.0 10.0 8.6 72 22.0 12.6 20.2 13.2 8.6 7.2 61 7.7 

10.1 11.3 8.5 17.0 12.4 15.2 12.8 13 8.5 59 83 
4.2 8.7 10.6 13.1 13.4 11.1 13.2 12.3 10.6 13.1 71 13.9 
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in the boys. In the boys, the lag in several of the carpal centers,and in the distal 
epiphyses of the radius and ulna approached or exceeded that of the middle and 

distal phalanges. 

The mean lag in skeletal maturation was reduced in all except six centers in the 
girls given the dietary supplement equivalent to 3 qt. of milk per week for 40 months. 
In contrast, all but five centers in the boys given this supplement increased in mean 

lag. The corresponding changes in the control groups, for the most part, paralleled 

those of the groups given the added milk. 

Tasie 3.—Mean Rates of Growth of Bone Centers of the Hand and Wrist in Test and Control 

Boys at Three Different Levels of Milk Supplementation 

Rate/Mo., 3 Qt./Wk. Rate/ Mo., 6 Qt./Wk. Rate/Mo., 12 Qt./Wk. 
(40 Mo.) (20 Mo.) (6 Mo.) 

Bone Center Control Diff. Control ‘ Control 

Metacarpal J —0.05 

Prox. Phalanx 

Mid. Phalanx 

Dist. Phalanx 

Capitate 

Hamate 

Triquetral 

Navicular 

Gtr. Multangular 

Lasr, Multangular 

0.96 

At the 6-qt.-per-week level of supplementation, all but four of the lagging centers 

in the boys given the added milk reduced or maintained the gap between the mean 

preexperimental values and those of the standard. The centers which increased in 
mean lag were the capitate, hamate, greater multangular, and distal epiphysis of 
the radius. Under the same conditions, all but two centers (greater and lesser 

multangular) in the girls given the supplement showed a reduction in mean lag. 
In contrast, each bone center in the corresponding control groups increased in mean 

lag during this phase (Tables 1 and 2). 

The addition of the equivalent of 12 qt. of milk to the weekly dietaries of the 
children with nutritive failure was followed by a reduction in the mean difference 
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Diff. 

111 0.98 0,18 1.37 1.00 0.87 
0.99 0.04 107 0.99 0,08 162 1.45 0.17 

It 0.99 0.96 0.08 1.07 0.99 0.08 1.62 1.45 O17 
IV 1.00 0.95 0.05 1.05 0.98 0.07 1.62 1.37 0.25 

v 0.9 0.95 0.04 1.06 0.9 0.07 1.62 1.37 0.25 

I 0.96 0.04 0.02 1.08 0.96 0,12 1.50 117 0.33 
I 0.98 0.98 0.00 101 0.95 0.06 1.50 0.83 0.67 
Wt 0.98 0.98 0.00 1.01 0.95 0.06 1.50 0.83 0.67 

; IV 0.98 0.98 0.00 1,00 0.95 0.05 1.67 0.83 0.84 
v 0.9 O97 0.02 1.00 0.95 0.05 1.67 0.83 0.84 

0.09 0.97 0.02 1M 0.10 1.25 1.05 0.20 
iil 0.98 0.97 0.01 1.02 0.9 0.10 1.25 1.05 0.20 
IV 0.98 O97 0.01 1.02 0.10 1.25 1.05 0.20 
Vv 1.0 0.96 0.06 1.05 0.91 O14 1.25 0.97 0.20 

I 1.01 0.95 0.06 1.07 0.89 0.18 1.33 0.87 0.46 
I 0.99 0.94 0.05 1.07 0.89 0.18 1.33 0.87 0.46 

0.99 0.04 0.06 1.06 0.80 O17 1.33 O87 0.46 

IV 0.05 1,07 0.89 0,18 1.38 O87 0.46 
v 1.00 0.98 0,07 1.09 0.80 0.20 1.38 0.87 0.46 

0.91 0.88 0.08 0.80 0.85 0.04 1.78 0.70 1.08 
O91 0.87 0.04 0.88 0.86 0.02 1.37 0.70 0.67 

0.90 0.87 0.08 1.16 0.92 0.24 1,18 0.78 040 

1,02 0.95 0.07 1.06 0.96 0.10 2.00 0.80 1.20 

OM 106 —0,11 1.07 0.85 0.22 1.67 0.83 0.84 

0.95 0.97 —0.02 1,00 ORT 0.13 1.2 0,88 1.04 

0.08 108 1,08 0.93 015 2.13 0.97 1.16 

0.90 —0,05 101 0.91 0.10 1.72 0.78 

Skeletal Age............... 0.98 0.95 0.08 1.06 0.10 1.62 0.88 0.74 

| 
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between the attained and standard, values in all of the centers investigated. In 
contrast, an increase in mean lag occurred -in all centers except the metacarpals, 

proximal phalanx I, and middle phalanges II, III, and IV for the boys in the control 

group, and the capitate, hamate, and distal epiphysis of the radius for the girls 

in the control group. 

Effect of Milk Supplements on Mean Growth Rates —The mean growth rates 

of the bone centers of the hand and wrist in the children given the three different 

TaBLe 4.—Mean Rates of Growth of Bone Centers of the Hand and Wrist in Test and Control 

Girls at Three Different Levels of Milk Supplementation 

Rate/ Mo., 6 Qt./ Wk. Rate/Mo., 12 Qt./Wk. Rate/Mo., 3 Qt./Wk. 
( 40 Mo.) (20 Mo.) (6 Mo.) 

« Bone Center Test Control Diff. Test Control Diff. Test Control Diff. 

Metacarpal I 1.00 1.01 —O.01 1.08 0.88 O15 1.62 0.90 0.72 

II 1.03 0.9 0.04 1.08 ORS 0.18 1.78 0.87 0.91 

Il 1.08 0.9 0.04 1.03 0.85 0.18 1.78 0.87 0.91 

IV 1.04 1.00 0.04 1,08 O85 0.18 1.78 0.87 0.91 

1.04 1.01 0.08 1.05 0.87 0.18 1.78 0.87 O91 

Prox. Phalanx 101 104 —0.08 1.06 0.83 0.23 1 0.72 1.01 

If 1.01 0.00 ORS 0.17 1.55 0.87 0.68 

Il 1.01 1.01 0.00 1.02 0.83 0.19 1.56 0.87 0.68 

IV 1,08 1.01 0. 0.83 0.19 1.56 0.87 0.68 

101 1.0 0.18 1 0.87 0.65 

Mid. Phalanx 1.04 1.07 —0.08 1,12 0. 0.20 1 O87 0.83 

Ill 1.04 1.07 0.08 1.12 0” 0.20 1.70 0.87 0.83 

IV 14 107 —0.08 1,12 0M 0.20 1.70 0.87 0.83 

1.05 1.07 —0.02 1.12 0.18 1.70 0.87 O83 

Dist. Phalanx I 1.04 109 0.05 1.10 0.95 O15 158 0.97 0.61 

I 1.08 1.08 0.05 1.12 0.95 O17 1.58 O97 0.61 

Il 1.08 1.08 0.05 1.10 0.95 O15 0.97 061 

Iv 1.03 108 =—0.05 11 0.95 0.16 1.58 0.97 0.61 

1.04 109 =—0.05 1.11 0.95 0.16 1.58 0.97 0.61 

1.06 1.00 0.06 1,05 0.88 O17 1.48 1.13 0.85 

1.04 0.97 0.07 1.07 OST 0.20 1.57 1.05 0.52 

1.01 1.01 0.00 1.11 OM 0.27 1.58 0.75 O83 

101 1.07 —0.06 1.09 0.12 1.58 0.66 

0.90 100 —0.10 1.04 0.96 0.08 1.48 0.95 0.58 

Gtr, Multangular.......... 0.98 0.97 0.99 O39 0.01 0.38 0.9 

Lssr. Multangular......... 0.99 0.07 O97 0.13 1.87 0.83 1.04 

0.98 1.04 1.09 0.98 O11 1.) 1,08 6.87 

AGS: 1.01 108 —0. 1.07 0.89 O18 1.77 0.87 0.90 

levels of milk supplements and those of their paired controls are presented in 

. Tables 3 and 4. At the 12-qt.-per-week level of supplementation the mean growth 

rate in each center substantially exceeded the standard rate of one bone month per 
calendar month. At the 6-qt.-per-week level, the standard rate was attained or 

. exceeded by all centers except the capitate, hamate, and distal epiphysis of the radius 

in the boys, and by the greater and lesser multangular in the girls. At the 3-qt. level, 
23 of the 28 centers in the girls and only 5 of the 28 centers in the boys matured 
at a mean rate which equalled or exceeded that of the standard. By comparison, 
a mean growth rate of one bone month per calendar month was reached or exceeded 
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by 2, 0, arid 9 of the 28 centers in the control boys during the 3-, 6-, and 12-qt.-per- 
week periods of supplementation. The corresponding values for the control girls 
were 22, 0, and 3. 

Effect of Milk Supplements on Direction and Magnitude of Change in Mean 

Lag.—The change in direction and magnitude of mean lag in each center during the 

three periods of supplementation is presented in Charts 1 and 2. Only 5 of the 
28 centers in the boys given the 3-qt.-per-week level reduced or maintained their 
mean lag during the 40-month period. The increases in the remaining centers were 

exceeded, however, by those in the control group, except for metacarpal I, triquetral, 

BFFECT OF SUPPLEMENTS 
ON LAG OF RETARDED BONE CENTERS OF HAND ANO WRIST (BOYS) 

BONE CENTER 

} 
TANG AR 

} 

i 

MaAN FOR TEST GROUP 

MEAN FOR CONTROL GROUP 

QUARTS 

6 QUARTS /weex 

QUAATS / WEEK 

Chart 1 

navicular, greater and lesser multangular, and the distal epiphysis of the ulna. In 
20 centers the percent increase in mean lag for the control group was greater than 
that for the test group by an amount ranging from 4 to 146%, The mean lag in 

the girls given this level of supplement decreased in all centers, save for metacarpal I, 
navicular, greater and lesser multangular, and distal epiphysis of the radius and 
ulna. In only 10 centers, however, did the reductions in mean lag in the test girls 

equal or exceed those in the control girls. The most prominent differences in matura- 
tional rate between the children receiving the 3-qt. level of supplementation and 
the paired controls occurred in the capitate and hamate. 

The capitate, the hamate, and the distal epiphysis of the radius in the boys 
given the 6-qt. level of milk supplements were the only centers which showed an 
increase in mean lag during this phase of the study, as contrasted with increases 
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in each of the 28 centers in their paired controls. Except for the distal epiphysis of 
the radius, the mean rate of maturation of each center in the test boys exceeded that 

of the control group in amounts ranging from 5 to 40%. In the girls given this 

quantity of supplement only the greater and lesser multangular increased in mean 

lag. The mean rate of maturation of each center in the test girls exceeded those 

of the control girls by from 8 to 78%. The greatest gains made in the children 

given the 6 qt. per week of added milk as compared with the paired controls occurred 

in the triquetral (boys and girls) and in the capitate and hamate (girls). 

FECT OF MILK SUPPLEMENTS 
ON LAG OF werawoeo BONE CENTERS OF HAND ANO WRIST (G/RLS) 

BONE CENTER 

} 
PA 

} } } } swecaras ace } } } ANA Ors } AR 

) METACARPAL 

oF } } } 

ATE 

—e 

MEAN FOR TEST GROUP 

MEAN FOR CONTHOL GROUP 

QUARTS / WEEK 

6 QUARTS / WEEK 

18 QUARTS / WEEK 

Chart 2 

The mean lag existent in each center at the beginning of the 12-qt.-per-week 

level of supplementation was reduced in amounts ranging from 7 to 44% in the 

boys and from 37 to 85% in the girls during this phase of supplementation. Exclu- 

sive of the metacarpals and middle phalanges in the boys, and the hamate and distal 

epiphysis of the radius in the girls, the paired controls underwent an increase in 

mean lag in each center during this period. The greatest acceleration in rate of 
maturation occurring in the children given the added milk as compared with the 
paired controls was noted in the capitate and greater multangular (boys) and in 

the triquetral, capitate, and metacarpals (girls). 

Frequency of Increase in Maturational Rate-—The frequency with which the 

maturational rate of the test or control child exceeded that of the pair member for 
each of the centers investigated is shown in Table 5. In every instance in which 

a statistically significant difference was obtained by the application of the chi-square 
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test,f the difference favored the group given the added milk. At the 3-qt. level 
significant differences were noted only for the capitate and hamate in the girls. 

At the 6-qt. level the distribution of the statistically significant differences in fre- 
quency were as follows: boys—metacarpal I, proximal phalanges, distal phalanges, 
and triquetral; girls—metacarpals, proximal phalanges exclusive of proximal 
phalanx V, middle and distal phalanges, and triquetral. At the 12-qt. level the 
differences were statistically significant for the capitate, lunate, greater multangular, 

and distal epiphysis of the radius in the boys, and for all centers except metacarpal V 
in the girls. 

TABLE 5.—Frequency with Which Maturational Rate of Test or Control Child Exceeded That of Pair Member 

3 Qt./Wk. (40 Mo.) 6 Qt./Wk. (20 Mo.) 

Boys Girls Boys Girls Boys Girls ® 
(17 Pairs) (20 Pairs) (18 Pairs) (23 Pairs) (6 Pairs) (18 Pairs) 

Con- Con- Con- Con- Con- Con- 
Trait Test trol Test trol Test trol Test trol Test trol Test trol 

Metacarpal I 9 ~ ll 8 12* 5 17+ 6 4 2 it 2 

I 6 1 Ww 8 2 5 16* 7 4 2 iit 2 

10 7 7 6 16* 8 2 2 

6 11 6 16" 7 4 12+ 1 

6 9 6 7 4 2 6 1 

Prox. Phalanx I 5 7 9 10 af 4 17+ 5 3 2 13+ 0 

II s 6 10 8 13 4 17+ 5 3 1 10+ 1 

Il 8 6 y 9 13t 4 17+ 5 3 1 10+ 1 

Iv 7 7 Ww 9 12* 4 15* 6 4 1 lot 1 

v 8 6 9 9 12* 4 uu 7 4 1 10+ 2 

Mid. Phalanx II ” 10 8 6 16° 7 3 1 lit 2 
5 10 Ww 8 7 16" 3 1 2 

IV 5 10 8 7 16* 7 3 1 2 

¥ 6 9 ty 7 11 6 16* 7 3 1 lt 2 

Dist. Phalanx I 9 7 ll 12* 5 16* 7 8 1 10* 3 

7 7 ll 5 16" 7 8 1 3 

7 16* 7 8 1 10* 3 

IV 8 7 7 ll 12* 5 16" 7 3 1 10* 3 

9 7 7 ll 13+ 4 16° 7 3 1 3 

Capitate,........... 8 9 5 8 uu 7 0 3 

7 6 14" 6 8 1 10+ 2 

Triquetral.......... 9 7 2 7 ) 5 21 2 2 1 iit 0 

Naviculer..........+ 4 10 8 ll 8 5 13 9 4 1 iit 1 

Gtr. Multangular.. . 6 10 8 10 6 13 9 0 12+ 1 

Lssr. Multangular.. 6 7 6 13 8s 6 13 s b 1 12+ 0 

6 9 10 10 ” 8 13 10 6* 0 12+ 1 

Skeletal Age........ tt 6 9 i) ll 5 15* 7 6* 0 13t 0 

* Signifieant at the 5% level. 
1 Significant at the 1% level. 

An analysis of the frequency with which the maturation rates of the 28 centers 
exceeded the standard rate of one bone month per calendar month in the test and 

control groups during each period of study is included in Table 6. Using the chi- - 
square test, statistically significant differences in frequency were obtained for the 

t The formula used for the calculation of chi-square incorporates Yates’s correction for 

the discontinuous distribution characteristic of enumeration. For the 5% level of significance, 

chi-square exceeds 3.841; for the 1% level, chi-square exceeds 6,635.6 
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following: 3-qt. level—none ; 6-qt. level—metacarpal | and triquetral in the girls 

given the supplements ; 12-qt. level—capitate, lunate, lesser multangular, and distal 
epiphysis of the radius and ulna in the boys given the supplements, and all centers 

except capitate in the girls given the supplements. 

COM MENT 

It is well known that the order and age of appearance of the ossification centers 

in the hand and wrist may be altered by nutritional and metabolic disturbances. 

TABLE 6.—Frequency with Which Maturational Rate of Test or Control Children Exceeded the Standard Rate 

of One Bone Month per Calendar Month 

6 Qt./Wk. (20 Mo.) 12 Qt./Wk. (6 Mo.) 
—— — 3 Qt./Wk. (40 Mo.) 

Boys* Girlst (18 Pairs) (23 Pairs) (6 Pairs) (13 Pairs) 

Con- Con- Con- Con- Con- Con- 
Trait Test trol Test trol Test trol Test trol Test trol Test trol 

Metacarpal I 5 7 13 9 13 7 13% 5 3 1 iy 3 

I 7 7 13 6 13 7 ll 5 4 128 3 

Ill 7 6 13 6 13 7 11 5 4 4 128 3 

IV s 6 13 8 12 7 11 5 4 4 128 3 

Vv 6 6 13 9 13 7 i 5 4 4 125 3 

Prox. Phalanx I 6 6 Ww ll 11 6 " 6 3 3 138 2 

Il 6 5 10 8 u 6 10 6 3 2 128 3 
Ill 6 6 8 6 10 5 3 2 128 3 

IV 5 5 11 8 10 6 10 5 3 2 128 3 

Vv 5 5 10 9 10 6 Ww 6 3 2 13 3 

Mid. Phalanx II 9 8 Ww” 9 4 6 13 7 3 2 1g 3 

Ill 9 8 10 9 4 6 13 7 8 g iu 8 

IV 9 8 Ww 9 2 6 13 7 3 2 ut 3 

Vv 9 8 10 9 2 6 13 7 3 2 iy 3 

Dist. Phalanx I ~ 4 9 u 9 h 16 7 2 1 wt 3 

Il 7 4 9 11 9 ) 16 7 2 1 wt 8 

Ill 4 9 9 5 16 7 2 1 wt 3 

IV 7 4 9 11 9 5 16 7 2 1 its 3 

v 7 4 10 ll 10 5 16 7 2 1 10 3 

4 4 13 9 4 8 5 0 9 4 

3 4 13 9 4 3 2 5 3 0 8 

7 4 12 10 6 Wt 6 2 0 2 

9 13 12 7 13 8 0 ot 2 

Navicular........... 4 ” 10 10 10 7 13 9 1 % 8 

Gtr, Multangular... 10 8 ll 10 9 4 11 6 > 1 ot 3 

Lasr. Multangular.. 7 7 10 8 9 8 2 6 6 1 128 2 

7 6 8 7 10 0 ot 8 

Skeletal Age........ 7 4 10 9 lt 4 148 4 i 1 128 2 

* 19 boys in test group and 17 ip control group. 

+ 22 girls in test group and 20 in control group. 

od t Significant at the 5% level. 

§ Signifieant at the 1% level. 

The lag in skeletal maturation subsequent to the onset of ossification appears to be 
proportional to the duration and intensity of the disturbance.’ The present findings 
show that all bone centers in a given skeletal area are not affected to the same degree 

by prolonged nutritive failure in a growing child. Conversely, the addition of milk 
supplements to inadequate diets in amounts sufficient to elicit a generalized accelera- 
tion in skeletal maturation does not exert a uniform effect on all lagging bone centers. 
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The centers most generally retarded in the hand and wrist in the children with 
nutritive failure comprising the present series were the middle and distal phalanges.. 

Those least generally retarded were the capitate and hamate. The capitate, hamate,. 

and triquetral underwent the greatest reductions in mean preexperimental lag in 

the children given the milk supplements as compared with those not given the added 
milk. The differences for the capitate were most noteworthy in the children given 
the 3- and 12-qt. levels, and in the girls given the 6-qt. level of milk supplements ;. 

for the hamate, in the children given the 3-qt. level and in the girls given the 6-qt. 
level; for the triquetral, in the children given the 6-qt. level and in the girls given 
the 12-qt. level. Thus, the least retarded centers made the greatest relative gains, 

whereas the most retarded centers failed to show a preferential utilization of the 
bone-forming nutrients contained in the milk supplements. As a result of this dis- 

parity in rate, no uniform reduction in asymmetry was obtained. This observation is 
in accord with the previously reported Red Graph changes in some of these children.' 

The mean rates of maturation of all 28 centers were related to the nutritive value 
of the milk supplements. The differences in the mean rates between the test and 
control groups were for the most part insignificant at the 3-qt.-per-week level. At the 

6-qt.-per-week level, the standard rate of one bone month per calendar month was. 
exceeded by all but three centers in the boys and two centers in the girls. At the 

12-qt.-per-week level, all centers progressed at a mean rate which greatly exceeded 
that of the standard. Evaluation of the nutrient value of the supplements showed 
that the daily requirements for calcium, phosphorus, and protein were exceeded at 

the 12-qt. level, approached (phosphorus and protein) and exceeded (calcium) at 
the 6-qt. level, and below the recommended allowances for these nutrients at the 
3-qt. level of supplementation. 

SUMMARY AND CONCLUSIONS 

An analysis has been made of the skeletal maturational progress of 28 centers 
in the hand and wrist of each of 160 children with chronic nutritive failure, 82 of 
whom were given various levels of milk supplements and 78 of whom were not 
given the added milk. As can be seen in Tables 1 and 2, prolonged nutritive failure 

in growing children exerts a retarding influence on each of the 28 bone centers in 

the hand and wrist included in this investigation. Not all centers are affected to 

the same degree by the same intensity of nutritive failure. In the present series, the 

middle and distal phalanges were the most generally retarded centers and the capitate 
and hamate the least generally retarded centers. The intensity of retardation, while 
not related to the age of appearance of the ossification centers, increased with 

increasing age. 

Complete analysis of the data shows that correction of dietary deficiencies of the 
bone-forming nutrients caused an acceleration in the over-all rate of skeletal matura- 

tion, but did not equally affect all bone centers in the hand and wrist. In the present 

series, the fastest growing centers generally showed the greatest relative response 

to the milk supplements, whereas the slowest growing centers did not demonstrate 
a preferential utilization of nutrients contained in the added milk. This disparity 

in response to the milk supplements by the various centers in the hand and wrist 

resulted in an increase in the prevailing asymmetry of skeletal growth in this area. 
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These findings suggest that an evaluation of all centers of a skeletal area offers 

4 more comprehensive appraisal of the relative growth-promoting effects of nutri- 

tional therapy in children with nutritive failure than does a general over-all estimate 

of skeletal status. 
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CONSERVATIVE MANAGEMENT OF CONGENITAL 
CLUBFOOT DEFORMITY 

RAYMOND F. KUHLMANN, M.D. 

BURLINGTON, VT. 

HE PROBLEM of adequate management of the uncomplicated case of con- 
genital talipes equinovarus persists, in spite of 2,000 years of treatment. 

Although it was described and treated in the time of Hippocrates, the task of effective 
treatment remains our heritage.’ 

Corrective appliances, as illustrated by Scarpa’s brace and shoe,’ gradually 
disappeared in favor of forceful manipulations under anesthesia. As the tools of 

violent manipulations lost their popularity and surgery was resorted to more vigor- 

ously, the effectiveness of gentle persistent manipulation by properly applied correc- 

tive clubfoot casts was conclusively presented by J. H. Kite, in 1930. 
Denis Browne published his method of treatment by active splinting in 1934.4 

The apparatus, consisting of two foot splints bound together by a crossbar, was 

originally devised to combat the internal tibial torsion often accompanying the other 

clubfoot elements, It was used as a retention splint after violent manipulation 
whereby the foot was initially forced into a calcaneovalgus position by means of a 

wooden “nutcracker.” 
Modification of the original method and apparatus by Thomson,’ Jergensen," 

and Bell and Grice * instituted a systematic, dynamic, and effective method of club- 

foot correction (Fig. 1). 

This presentation espouses no dramatically new approach to the old problem of 
correction of congenital talipes equinovarus but seeks to reemphasize the effectiveness 

of correction by either the passive cast method or the active Denis Browne splinting. 
We have been partial to the latter method because of its appeal as a dynamic cor- 

recting force whereby the infant literally kicks his feet into correction. Much of this 
description, consequently, will deal with the Denis Browne splint as used in this 

clinic. The technique and management of the cast method has been graphically 

presented in the publications of J. H. Kite.* 

MATERIAL 

Since 1924, the Crippled Children’s Division of the Vermont State Department 

of Health has provided the care for 114 patients with congenital talipes equinovarus. 

Not included in this number are the considerable number of talipes equinovarus 

deformities associated with anomalies of the spinal cord structures, such as meningo- 
myelocele and other neurological disorders. Depending on the referring physician, 

From the Division of Orthopedic Surgery, University of Vermont College of Medicine, and 

the Crippled Children’s Division, State Department of Health. 

* References 8 and 9. 
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treatment was instituted at varying age levels. A few of the earlier cases received 

a part of their definitive treatment at the Children’s Hospital, Boston, under the 

auspices of the Vermont Crippled Children’s Clinics. — 

The reviewed 114 cases of congenital talipes equinovarus span a period of almost 
30 years and represent a total of 168 clubfeet treated. In this group, there were 85 

(74.5% ) male and 29 (25.5%) female patients, the deformity occurring three times 
more frequently in the male than in the female child. There were 64 (56.1%) 

patients with bilateral clubfeet and 50 (43.9%) with a unilateral foot deformity, a 

difference of only 12%. 

‘ The number of cases treated in this group by the Denis Browne apparatus was 

small in comparison with the total number of clubfeet cared for over the 30-year 

period, Nevertheless, the 17 cases (15% ), or 26 feet, are worthy of mention, despite 

their statistical insignificance, to stress the effectiveness of this method of treatment. 

At present, no method for the treament of congenital talipes equinovarus seems 

Fig. 1—The modified Denis Browne apparatus. White orthopedic felt glued to the splints 
} serves as a protective padding. The padded flange of the splint is placed against the lateral 

aspect of the foot. 

universally foolproof. Certainly a prolonged period of active observation is mandatory 

in order to disclose early recurrence of the deformity. The Denis Browne splint is 

another effective tool available to the orthopedist treating the congenital clubfoot 

deformity. 

METHODS 

A. Period of Active Correction —The treatment of congenital talipes equino- 
varus is started early, often instituted in the nursery, if the physical condition of the 

‘ recently born infant permits. Should the newborn infant pose a problem in pediatric 
care, manipulations of the feet into a position of abduction and eversion may suffice 

until the Denis Browne splints are subsequently applied. 

The technique of strapping the Denis Browne splint by adhesive tape to the feet 
is presented in detail by Bell and Grice in their publication '’ and is the method used 

in this clinic. It is satisfying to note how well the strapping is tolerated by the infant’s 
skin. In our experience, it is rare indeed to be troubled by intolerance of the skin to 

the adhesive or to pressure from the splints. 
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In a severe deformity, the splints are initially applied in more or less a position 

of deformity, as illustrated, with the feet held in a position of mild equinus, inversion, 
and adduction. This is easily accomplished by bending the aluminum crossbar into 

a reversed “V” and gradually straightening the bar to neutral position as the cor- 

rection progresses. The equinus should not be corrected before sufficient correction 

has been achieved of the inversion and adduction deformity, The latter is corrected 

with reasonable rapidity by external rotation of the taped foot and splint upon the 

crossbar by means of the multiple perforated plate on the undersurface of the splint 

Fig. 2.—Bilateral Clubfeet. Upper: Denis Browne apparatus applied in a position of mild 
deformity, adduction, inversion, and equinus. A rubber band attached to the crossbar and 
suspended facilitates kicking. Lower: Position of advanced correction. Complete external 
rotation of the splints and a moderate “V” bend in the crossbar. 

into which the projection of the crossbar neatly fits. The equinus is corrected by 
gradually bending the crossbar into the shape of a “V” (Fig. 2). 

The unilateral clubfoot deformity is managed the same as the bilateral. The 
apparatus, however, is modified by a step-up on the well side to prevent undue 
corrective stretching of the normal foot, which remains in a neutral position on the 
splint (Fig. 3). 

The splints are reapplied at weekly intervals in an attempt to obtain gradual 

correction of the deformity. The parents are instructed in the care of the infant’s 
skin and the management of the apparatus. They are cautioned against oiling the skin 
at the area of the adhesive taping, instructed in suspending the splints from the 
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crossbar if the infant cannot kick freely because of the bedding, and shown how to 

remove the splints from the crossbar for one-half hour three times daily. With the 

taped splints free of the crossbar, it is wise to have the parents protect the kicking 
infant from scratching himself by applying a piece of adhesive tape over the pro- 

truding threads of the foot piece after washer and wing nut have been restored. The 

parents are further instructed in the importance of observing the position of the heel 
on the splint, that the heel remains in contact with the padded splint to achieve proper 

correction of the equinus. Should the heel come loose, the strapping is removed and 
the splints reapplied. Circulation in the toes after the splints have been applied is 
carefully observed, directly after the adhesive strapping and before the infant leaves 
the clinic. In spite of the desirable tightness of the taping, no circulatory problems 
have been encountered. The splints are routinely removed the evening before or the 

morning of the clinic visit by the parents, who also clean the skin and splints of the 
adhesive gum with the waste ether provided them. 

Fig. 3.—Unilateral left clubfoot. Denis Browne apparatus adapted for correction of a uni- 
lateral deformity by a step-up bend of the crossbar on the normal right side. 

Correction is gradually achieved by the persistent weekly reapplication of the 
splints until the position of maximum external rotation of the splints on the crossbar 
is attained, associated with a “V” bend of the crossbar of approximately 30 degrees 

(Fig. 2). During the weeks of continuing correction and growth, a longer crossbar 

must be substituted periodically to provide a comfortable spread between the lower 
extremities. Passage of time and growth of the infant, associated with the active 

stretching, combine to mold the osseous and ligamentous structures of the deformed 

foot into the desired contour. 

As has been frequently stated, it is absolutely essential to obtain overcorrection 
before discontinuing the persistent splinting. It is well to be able to overcorrect the 

involved foot to a position of 30 degrees of abduction and 30 degrees of dorsiflexion. 
The inversion deformity must not be overlooked. Failure to overcorrect the element 

of inversion contributes heavily to recurrence. Not all congenital clubfeet respond 
completely to conservative therapy, and if overcorrection of the deformity is not 

eventually attainable adjunctive soft-tissue surgery may be necessary. In doubtful 
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cases of correction, anteroposterior and lateral roentgenograms will be very helpful 

in determining the degree of correction of the inversion as well as the equinus ele- 

ments, The lateral roentgenograms should be taken in maximum dorsiflexion with 

the plantar surface of the foot flattened against a wooden board. 

Fig. 4.—Denis Browne shoelettes are used purely as a retention apparatus after overcorrection 
of the clubfoot deformity has been achieved. A unilateral deformity requires a crossbar as 
illustrated in Figure 3. 

Fig. 5.—Special last shoes are helpful after correction has proved stable. The white shoe 
with the heel strap is used in younger infants not fully ambulatory. The brown shoe with the 
outer shoe and the heel wedge is worn in older infants fully ambulatory. The shoes illustrated are 
for a right clubfoot deformity. 

After maximum overcorrection of the equinovarus is obtained, the Denis Browne 
splints are discontinued in favor of a retention apparatus which we have dubbed 

“Denis Browne shoelettes” (Fig. 4). The shoelettes are managed in a manner 
similar to the regular splints, but it should be stressed that this apparatus is purely 
a retention splint. Prior to the inception of this simple apparatus, “bivalved” casts 
were used as a retention apparatus. 
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Should the corrected deformity demonstrate no signs of regression in six to eight 

weeks, the Denis Browne shoelettes are worn only during the sleeping hours. The 

scheduled manipulations by the parents, forcing the foot gently but firmly into the 

position of correction, are maintained at each feeding period and before retiring for 

the night. Active exercises are also instituted, and the infant is encouraged to swing 

the involved foot into a position of dorsiflexion and eversion through active function 

of the peroneal musculature. The infant by this time is usually partially weight- 

Fig. 6 (H. P).—Bilateral clubfoot deformity. Upper: Typical uncorrected bilateral congenital 
talipes equinovarus. Middle: Degree of correction achieved after two months’ application of the 
Denis Browne splints instituted 10 days after delivery. Lower: Correction maintained three 
years after institution of Denis Browne splints. Early mild recurrence of equinus bilaterally 
was promptly treated. Recurrence probably resulted because of too early abandonment of the 
Denis Browne apparatus, despite excellent early correction. 

bearing, and advantage is taken of the weight-bearing phase by placing the foot into 

a corrective shoe, as illustrated, or put into a straight-last shoe with an additional 

¥ «-in. outer sole and heel wedge (Fig. 5). 

B. Period of Active Observation.—The necessity of periodic and frequent obser- 

vation for many months to determine a tendency toward recurrence cannot be over- 

emphasized. By this means insidious recurrence of the deformity will be discovered 
early and the indicated treatment promptly instituted. The Denis Browne splints are 
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reapplied for a short course of stretching to regain the lost ground and again achieve 
overcorrection. In very large infants, or in those over one year of age and ambulatory, 
corrective casts may prove more feasible. The recurrence should be treated as 
seriously and vigorously as the original deformity. After the recurrence has been 
overcorrected, the retention apparatus may need to be revised, a new type may be 

instituted, or perhaps it may be abandoned in favor of a bivalved cast or splint. The 
home care program by the parents and visiting nurse should be reviewed, and the 
need for persistent and vigilant care again emphasized. 

COMMENT 

It is surprising that the Denis Browne splint is not used more extensively in the 
treatment of congenital talipes equinovarus. The principle and method has proved 

Fig. 7 (N. P., brother of H. P.).—Unilateral left clubfoot deformity. Upper: Typical uncor- 
rected unilateral congenital talipes equinovarus. Denis Browne apparatus was applied the day 
of birth and renewed weekly for eight months. Lower: Result at one year, with no tendency 
toward recurrence to the present. 

practical and successful. The experience of this clinic with the Denis Browne splint 
has been very satisfying. The technique of application once mastered, the splints are 
easily applied and cared for. The involved foot can be closely observed during the 

period of active correction and the speed of correction guided and altered by the 
resistance of the various elements making up the deformity. The deformity responds 

relatively rapidly to the active corrective force. 

As in any method of treatment, there are certain precautionary measures to be 

observed. The splints are most effectively applied at an early age. Large infants of 
one year or more usually overpower the adhesive qualities of the tape and are 

preferably treated by well-applied long leg casts. The advisability of using a plaster of 

Paris cast in treating particularly recurrence of the deformity in the older infant 
should be recognized. We have found at times that a combination of methods—that 
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is, a period of Denis Browne splints followed by a series of casts and vice versa—has 
successfully solved some clubfoot problems that have been more than usually resistant 

to correction (Fig. 6). 
Although a universally successful orthopedic appliance and method for treating 

congenital talipes equinovarus remains to be discovered, it is reiterated that the Denis 

Browne apparatus presents us with another effective and convenient method of con- 

servatively managing the clubfoot deformity effectively ( Fig. 7). 

SUM MARY 

A practical method of effective clubfoot treatment by means of the Denis Browne 
splint for the uncomplicated case of talipes equinovarus is presented. I favor this 

dynamically active manipulative method of correction and suggest its wider use in 

the conservative management of the clubfoot deformity. 

Mr. Frank Mallory prepared the photographic illustrations. 
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OUTCOME OF PREGNANCY IN WOMEN EXPOSED 
TO THE ATOMIC BOMB IN NAGASAKI 

JAMES N. YAMAZAKI, M.D. 
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AND 

PHYLLIS M. WRIGHT, M.D. 

LOS ANGELES 

NVESTIGATION on animal fetuses and clinical studies of postconception 
pelvic irradiation have demonstrated a damaging effect of radiation upon the 

development of the fetus.* This paper presents a report of investigations being 

made on the effects of the atomic explosion on fetuses of women who were in 
Nagasaki on Aug. 9, 1945. 

COLLECTION OF DATA 

A, Patient Selection.—This study was conducted in Nagasaki during the first half of 1951. 
On the basis of information obtained from the pregnancy records of the genetics program, lists 

were made of all women who, at the time of the explosion, were of childbearing age (for the 

purposes of this study, 17 to 50 years of age) and were residing in Nagasaki. A home investi- 

gation was done by trained personnel to determine if the mother had been pregnant at the time 

of the bombing. Conception was considered to have occurred two weeks after the last normal 

menstrual period. 

Since the traumatic and radiation effects of the bomb have been found to be maximal within 

a 2,000-meter radius,®? women within this area who were pregnant at the time of the explosion 

were selected to compose the radiated group. From a total of 1,774 women of childbearing age 

who survived within the 2,000-meter area, only 98 women were found to have been pregnant 

on Aug. 9, 1945. This group of irradiated mothers was further divided into (1) those mothers 

who had one or more “major” diagnostic signs of radiation injury, i. e., epilation, purpura and 

petechiae, and oropharyngeal lesions and (2) those who had no evidence of radiation disease, 

or only “minor” signs.t 

In selection of the control group, 4,000 to 5,000 meters was considered to be a distance 

sufficiently remote from the hypocenter so that only minimum effects of the explosion occurred.5? 

In selection of the area from which the control group was drawn, due regard was given to 

From the Laboratories of the Atomic Bomb Casualty Commission, Hiroshima, Japan, and 

the Department of Pediatrics, University of California Medical Center. 

This work was sponsored by the Atomic Bomb Casualty Commission, National Academy of 

Sciences—National Research Council, with funds supplied by the United States Atomic Energy 

Commission, 

Presented in part before the Society of Pediatric Research, Atlantic City, N. J., May, 1953. 

* References 1-22. 

+ Of the symptoms commonly encountered in the syndrome of radiation sickness, epilation, 

purpura and petechiae, and oropharyngeal lesions are generally considered to be the most reliable 

evidence of radiation injury and are designated in this study as “major” diagnostic signs. 

Malaise, vomiting, fever, and diarrhea, which are frequently manifestations of radiation sick- 

ness, may occur with many other illnesses. Considering the sanitary conditions which prevailed 

in the city immediately following the explosion, these latter symptoms are considered of “minor” 

importance in diagnosing radiation disease. 
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the “fall-out” area where radioactive fission products from the bomb were said to have fallen.5* 

Furthermore, in order to ensure maximum comparability, selection of the control group was 

based upon consideration of such factors as age distribution and similarity of population groups 

(nonrural population). In the control area, 1,774 women of childbearing age were chosen at 

random, of whom 113 were found to have been pregnant on Aug. 9, 1945. Traumatic injuries 

in this group were limited to a few instances of minor glass cuts; no cases of flash burns or 

radiation sickness were encountered. Figure 1 indicates the age distribution of the control and 

irradiated groups of mothers. 

B. Maternal History.—Detailed pregnancy records and medical histories were obtained from 

the mothers in both groups. Clinical and experimental studies concerning the environmental 

factors affecting the development of fetuses were considered in obtaining the medical histories.t 

The medical histories were taken by Japanese physicians who were familiar with the effects 
of the atomic bomb. Questionnaires were designed to consider the traumatic, thermal, and 

radiation effects with regard to time of onset, duration, and severity. All of these histories 

AUG. 1945 
0-2000 METER 
FROM HYPO CENTER 46-8000 METER 

FROM H.CENTER 

N*98 MOTHERS 
MOTHERS 

PERCENT 

MOTHERS 

2 «(3545S 2 35 45 
AGE OF MOTHERS 

Fig. 1.—Age distribution of pregnant women at Nagasaki. 

were reviewed by American pediatricians at the time of interview with the mothers. Information 

on shielding was obtained, but sufficiently detailed data for qualitative or quantitative evaluation 

could not be gathered. 

Serological tests for syphilis were performed whenever the history of findings indicated, 

i. e., if the pregnancy terminated abnormally, if the offspring was found to possess any defects, 
or if fetal, neonatal, or infant death had occurred. 

C. Pregnancy Termination.—The following definitions were used to define fetal, neonatal, and 

infant mortality.§ 

(1) Abortion—the spontaneous expulsion of a conceptus at the 20th week of gestation or 

earlier (no therapeutic abortions had been performed on any of the mothers) 

(2) Stillbirth—fetal death prior to the complete expulsion of the fetus from its mother after 

the 20th week of gestation 

(3) Neonatal death—death occurring within one month after the birth of the infant 

(4) Infant death—death occurring after the first month and during the first year of life 

t References 23-27. 

§ References 28 and 29. 
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(5) Child morbidity—This term is reserved in this study for children who were found to be 

mentally retarded on clinical examination 

If any pregnancy terminated abnormally or fetal or infantile death later ensued, details 

surrounding the incident were obtained. For all postnatal deaths a postmortem history was 

obtained. 

Those children who had heen fetuses in utero at the time of the bombing and were still 

residing in Nagasaki during the period of this investigation were seen at the Commission's 

clinic, where a medical history was taken and physical and ophthalmological examinations were 

performed, 

The oldest child at the time of the examination was 5% years, and the youngest was 4 years 

and 8 months. Anthropometric measurements were taken. Laboratory studies on every child 

included the following: urinalysis, total red and white cell count, hemoglobin determination, x 

differential count, platelet count, sedimentation rate, and blood typing. Serological tests for 

syphilis were performed. Examination and cultures of the stools for ova and parasites were 

performed. X-rays were taken of the chest and of the hand for bone age. 

Assessment of the child’s developmental level was attempted following, in general, the motor, 
language, and social behavior levels outlined by Gesell for American children,*! these standards 

having been considered applicable by the Japanese pediatricians. The mother’s evaluation of the 
child compared to siblings and other children in the neighborhood was also considered in the 

assessment, 

Tasie 1.—“Major”’ Radiation Signs in Mothers According to Distance from Hypocenter 

Major Radiation Signs 
No. of 

Distance from Hypocenter, M. Mothers Present Not Present % with Signs 

7 48 12.7 

PRESENTATION OF DATA 

I. InctwoeNcE oF RApIATION, TRAUMATIC, AND THERMAL INJURIES AMONG RADIATED 

Morners WitHin 2,000 Meters FROM THE HypoceNTER 

A. Radiation Injuries —Of the 98 mothers within 2,000 meters, 30 developed 

one or more “major” signs which have been generally considered as reliable evi- 

dence of radiation injury, i. e., epilation, oropharyngeal lesions, purpura, and 

petechiae. This group of mothers is referred to henceforth as mothers with “major” 

radiation signs. The remaining 68 mothers had either no signs or only “minor” 

signs. This group is referred to henceforth as mothers without “major” radiation 

signs. 
: Surveys of large numbers of exposed persons in Hiroshima and Nagasaki 

have shown that the development of radiation signs is a function of distance from 

the hypocenter.|| Table 1 indicates the incidence of “major” radiation signs among 
the 98 irradiated mothers according to distances from the hypocenter. Four of the 
nine mothers within 1,000 meters had one or more “major” radiation signs. The 
highest incidence of radiation signs occurred in the group within 1,001 to 1,500 
meters (56%), and the incidence dropped in the 1,501- to 2,000-meter group to 
12.7%. Furthermore, the greatest number of women without radiation signs were 
in the 1,501 to 2,000-meter area. It can also be noted that in the group of 30 
mothers with “major” signs, 23, or 77%, were within 1,500 meters of the hypo- 

|| References 32 and 52. 
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center, whereas in the group of 68 mothers without “major” signs, only 20, or 
29%, were in the same area. Within the 1,000-meter radius, where the mortality 
rate approached 99%,°* the relatively low incidence of radiation signs in the 
few survivors can probably be accounted for by effective shielding. 

B. Traumatic Injuries —Trauma was reported in two-thirds of the 30 mothers 
with “major” radiation signs (Table 2). Injuries to the extremities occurred in 

11 mothers ; 2 of these pregnancies terminated in fetal deaths. Injuries to the chest 

or abdomen occurred in nine mothers, with three fetal deaths. 

Among the 68 mothers who did not show “major” radiation signs, 29.4% had 

injuries. No fetal deaths occurred in this group, but a comparative evaluation of 

the severity of the wounds was not possible. 

C. Thermal Injuries—Within 2,000 meters, only 4 of the 98 mothers gave a 

history of severe flash burns. One mother at 1,900 meters received extensive flash 

burns, and these required eight months to heal. The infant born to this mother 
died at 2 months of age of “congenital weakness.” Three other women had less 

extensive flash burns of the extremities. Another received fire burns of one extrem- 

TaBLeE 2.—Relation of Maternal Trauma to Fetal Death 

Trauma No.of Traumato No. of 
No. of to Fetal Chest or Fetal Fetal 

Group of Mothers, 0-2,000 M. Mothers Extremity Deaths Abdomen Deaths Trauma,% Deaths, % 

“Major” radiation signs 2 9 3 66.7 16.7 

No “major” radiation signs ll 0 9 0 20.4 0 

TaBLeE 3.—Fetal Mortality Among Irradiated and Control Groups 

No. of No. of No. of Fetal 
Group Conceptions Abortions Stillbirths Mortality, % 

0-2,000 M., “major” radiation signs F 3 4 

0-2,000 M., no “major” radiation signs 1 2 

4,000-5,000 M., controls 2 1 

ity at 700 meters. The low incidence of burns among these mothers was undoubt- 

edly a factor in determining their survival, since burns incurred within 2,000 meters 

were usually severe enough so that when combined with radiation injuries, death 

ensued,*? 

Il. PREGNANCY TERMINATIONS AMONG IRRADIATED AND CONTROL GrouPS WITH REFERENCE 

To FETAL, NEONATAL, AND INFANT MortALity AND Cuitp Morsipity Rates 

A. Fetal Mortality (Table 3).—1. Irradiated Women Within 2,000 Meters and 

with “Major” Signs of Radiation Disease, i. e., Epilation, Purpura, and Petechiae, 

or Oropharyngeal Lesions: Of the 30 mothers who were within 2,000 meters and 
who developed major radiation signs, 3 aborted spontaneously, 4 delivered stillborn 

fetuses, and 23 gave birth to living infants. The three abortions all occurred at the 

height of the radiation illness between the fourth and fifth weeks following the 
explosion of the bomb. Petechiae, purpura, or tendency to bleed from the mucous 

membranes was present in all three mothers. One mother incurred moderate first- 
and second-degree flash burns. Traumatic injuries to the extremities or chest and 
abdomen occurred in two of these three mothers, but its importance is difficult to 

evaluate, since the abortions did not occur until four to five weeks after the trauma. 
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Three of the four stillbirths occurred within the two weeks immediately follow- 

ing the explosion. The deliveries occurred before the development of the radiation 
illness which, however, when it did develop was moderately severe. Significant 

trauma to the abdomen and other parts of the body was said to have occurred in 

two of these three mothers. The fourth dead fetus was born nearly half a year after 
the explosion to a mother who also experienced trauma but, in addition, developed 

renal disease with generalized edema during the pregnancy. This mother again 

developed the same clinical condition in two subsequent pregnancies which termi- 

nated in two normal infants. In 1951 she was found to have developed diabetes. 

2. Irradiated Women Within 2,000 Meters and Without “Major” Signs of 
Radiation Disease; Of the 68 mothers who were within 2,000 meters and did not 

develop “major” radiation signs, there was 1 abortion and 2 stillbirths ; the remain- 

ing 65 infants were live-born. No definite cause for the abortion could be found. 

One stillbirth was the result of a difficult manual delivery from a transverse posi- 

tion. The other stillbirth was a macerated fetus, born two months after the explosion. 

Tasie 4.—Fetal, Neonatal and Infant, and Child Morbidity Rates According to Stage of 

Gestation Among Irradiated Groups (0-2,000 Meters) 

“Major” Radiation Signs No “Major” Radiation Signs 

Neonatal Neonatal 
and and 

Fetal Infant Child Fetal Infant Child 
Trimester No. Con-  Mortal- Mortal- Morbid- No. Con-  Mortal- Mortal- Morbid- 

oft Pregnaney ceptions ity, % ity, % ity,% ceptions ity, % ity, % ity, % 

10 30 0 10 12 16.6 8.3 

30 20 

10 10 34 

The mother was about 8 meters within the entrance to an air raid shelter, 1,150 

meters from the hypocenter, and did not develop “major” signs of radiation. 

3, Control Women (4,000 to 5,000 Meters from Hypocenter): Of 113 preg- 

nancies in the control group, there were 2 abortions, 1 stillbirth, and 110 living 

infants. The cause of the abortion in one instance was unknown. In the second 

instance, it may have been due to an infectious process in the mother, inasmuch as 

an “exudative pleurisy” was diagnosed on the fifth postpartum day. A difficult 

delivery from a foot presentation was thought to have been the cause of the still- 

birth, since fetal movements had been felt on the day prior to delivery. 

4. Summary of Fetal Mortality in Irradiated and Control Groups: The fetal 

mortality among the irradiated and control groups is indicated in Table 3. Among 
the group with “major” radiation signs, there was a 23.3% fetal loss. All of the 

seven fetal deaths occurred among 19 mothers who were in the 1,001- to 1,500- 

meter areas (Table 1). Fetal mortality in the irradiated group without “major” 
signs and in the control group was much lower, 4.4% and 2.7%, respectively. 

Fetal loss according to the stage of gestation at the time of the explosion is 

shown in Table 4. It will be noted that in the irradiated group with “major” signs 
the fetal losses are greater in each trimester, 30%, 30%, and 10%, as compared to 

the losses in the mothers without “major” radiation signs, where the losses were 
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8.3%, 3.7%, and 3.4%, respectively. Data on the control group of mothers have 
been omitted, although the mortality rates were considerably lower than for the 
irradiated groups. 

B. Neonatal and Infant Mortality (Table 5).—1. Mothers Within 2,000 Meters 

and with “Major” Signs of Radiation: Of 30 conceptions in this group, 7 termi- 
nated in fetal deaths, and 23 infants were live-born. Among these there were three 
neonatal and three infant deaths. The following causes were given for the neonatal 

deaths: prematurity, “congenital weakness” with failure to nurse adequately, and 

melena associated with hematemesis. Two of the neonatal deaths occurred in infants 
born in August, 1945, shortly after the explosion. 

The three infant deaths which occurred in the second and third months of life 
were due to exfoliative dermatitis with epilation, omphalitis with sepsis, and “con- 
genital weakness.” The mother of the infant with exfoliative dermatitis developed 
severe radiation illness which continued for a month after the birth of the infant, 

in early September. The mother’s serology was negative in March, 1951. The skin 

lesions in the infant developed toward the end of the first month of life, beginning 

with an erythema which progressed into an exfoliative dermatitis. Epilation is also 
said to have occurred in this infant. 

Tasie 5.—Neonatal and Infant Mortality Among Irradiated and Control Groups 

Neonatal Infant 
Group Mothers* Deaths Deaths Mortality, % 

0-2,000 M., “major” radiation signs 3 

0-2,000 M., no “major” radiation signs h 0 4.6 

4,000-5,000 M., controls 3 3.6 

* Mothers of living infants; stillbirths and abortions excluded. 

The mother of the infant who died of “congenital weakness” was in her fifth 

month of pregnancy at the time of the bombing and received extensive flash burns 

of the face, chest, and extremities which required eight months to heal. 

2. Mothers Within 2,000 Meters and Without “Major” Signs of Radiation 

Disease: There were 3 fetal deaths among the 68 pregnancies in this group. Among 

the 65 live-born infants, there were 3 neonatal deaths. A premature separation of 
the placenta resulted in the birth of one infant in the 36th week of gestation who 

survived for only 36 hours. The second death occurred in an infant who developed 

a generalized maculopapular morbilliform rash which persisted until death. Sero- 

logical tests for syphilis performed on the mother were strongly positive in March, 

1951. The third infant died after one week of life from undetermined causes. 

3. Control Group (4,000 to 5,000 Meters from Hypocenter) : Among 113 preg- 

nancies in the control group there were 3 fetal deaths, and in the remaining 110 

live-born infants there was one neonatal death and three infant deaths. The neonatal 

death occurred on the 20th day in an infant who developed a skin rash and seemed 
to “waste away.” The mother’s serological tests for syphilis were strongly positive. 
Respiratory infection caused the deaths of three infants. 

4. Summary of Neonatal and Infant Mortality in the Irradiated and Control 

Groups: Neonatal and infant losses for the three groups of mothers are summarized 

453 



A. M. A. AMERICAN JOURNAL OF DISEASES OF CHILDREN 

in Table 5, There is a high neonatal and infant mortality in the group of mothers 
with “major” signs of radiation disease (26.1% ), as compared to the group without 
“major” signs (4.6%) and the controls (3.6% ). 

A comparison of neonatal and infant loss according to stage of gestation is 
shown in Table 4. It will be noted that for the group with “major” radiation signs 

the losses were 0%, 20%, and 40% for the three trimesters, respectively, and for 
the group without “major” signs, 16.6%, 0%, and 3.4%, respectively. 

C. Child Morbidity Among Irradiated and Control Groups (Table 6).—1. 

Mothers Within 2,000 Meters with “Major” Signs of Radiation Disease: Of 30 

conceptions in this group, there were 7 fetal deaths and 6 neonatal and infant deaths. 

Of the 17 children who survived infancy, one child died of “dysentery” at 2% 
years of age. The following observations were made on the 16 remaining children, 

who were between the ages of 4-8/12 and 5-6/12 years of age at the time of clinical 
examinations: 12 were mentally normal, while 4 were found to have varying degrees 

of mental retardation. All four were noted to be relatively retarded in their physi- 
cal development. The mothers of these children had been 850 to 1,150 meters from 
the hypocenter. 

TasLe 6.—Child Morbidity Among Irradiated and Control Groups 

Alive 
Mental and Normal 

Retardation Child after 
Group Mothers* in Child 1 Yr. of Life Loss, % 

0-2,000 M., “major” radiation signs 4 12t 25.0 

0-2,000 M., no “major” radiation signs 1 5 16 

4,000-5,000 M., controls 0 1068 0 

* Includes mothers whose children were alive at time of examination, 
+t Nystagmus, corneal opacity, and pupillary membrane in one child. 
Urinary incontinence in one ehfld. 

§ Unilateral cataract in one child. 

Moderate to severe impairment of speech was noted in these children. Two 
had never talked by the age of 5 years; speech was incoherent in another; and in 
the fourth, speech was intelligible only to the immediate family. 

At the time of the bombing, three of these mothers, including the mother of 

one microcephalic idiot, were in the first half of pregnancy, and the fourth was in 
the 36th week of gestation, the offspring of whom was a spastic child. In addi- 
tion, one child, mentally normal, was found to have a corneal opacity associated 
with a pupillary membrane and nystagmus; the mother of this child also had 

nystagmus, 

2. Mothers Within 2,000 Meters and Without “Major” Radiation Signs: Of 
68 conceptions in this group, there were 3 fetal deaths and 3 neonatal deaths. Of 
the remaining 62 infants who survived the period of infancy, 2 died of respiratory 
disease at the age of 2 and 3 years, respectively. There was one mentally retarded 

and spastic child, whose performance level at the age of 5 years was that of a 
2- to 3-year-old. The mother of this child had been pinned under the fallen timbers 
of her home. She was able to extricate herself from the debris, and no visible 
injuries of the abdomen were recalled. However, she sustained contusions of her 
head and shoulders. Another child had urinary incontinence, and intravenous 
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‘ 

pyelogram studies of the genitourinary tract revealed a pressure defect against 

the bladder; the cause was not determined. The mother’s serological test for 

syphilis was positive. 

3. Control Group (4,000 to 5,000 Meters): In the control group there were 
113 conceptions, of which 3 terminated in fetal deaths and 4 as neonatal or infant 

deaths. The remaining 106 children were living and were examined in clinic; all 

were found to be mentally normal. 

The only abnormal finding in children of the control group was a unilateral 

cataract in one child, the etiology of which was not determined. 

4. Summary of Child Morbidity and Anthropometric Measurements for the 
Irradiated and Control Groups: The child morbidity rate in the irradiated and 
control groups is shown in Table 6. The incidence of children with mental retarda- 

tion was 25.0% (four cases) in the irradiated mothers with “major” signs. This 

is considerably higher than in the irradiated group without “major” signs and the 

control group, where the rates were 1.6% (one case) and 0%, respectively. 

Child morbidity according to the stage of gestation was higher in the irradiated 
group with “major” signs, 10%, 20%, and 10% for each trimester, as compared 
to the irradiated groups without “major” signs, where the incidence was 8.3%, 
0%, and 0% for the first, second, and third trimesters, respectively (Table 4). 

Mean Head 
No. of Mean Height Mean Cireum ference 

Group Children +8.D.,Cm. Weight,Cm. +8. D., Cm. 

0-2,000 M., “major” radiation signs.............. 16 98.6 15.0 47.18 
+ 3.29 > 2.08 

0-2,000 M., no “major” radiation signs........... 57* 102.6 16.8 49.50 
+> 4.28 > 1.42 

+464 $1.15 

* Three of the 60 children did not receive anthropometric measurements. 
+ Ten of the 106 children did not receive anthropometric measurements. 

The mean height, weight, and head circumference of the children examined 

in clinic is shown in Table 7. The mean height of the 16 children born to mothers 

with “major” radiation signs was 98.6 cm. The observed difference in mean height 

between the control and “major” radiation signs group is 2.9 cm., and the proba- 
bility of observed difference being due to chance in less than 0.01. 

The mean weight in the groups was as follows: 15 kg. in the children whose 

mothers had “major” radiation signs and 16.8 kg. in the children whose mothers 
had no “major” signs; the ratio of height to weight in each group, including the 

control group, remained unchanged. 

. In Figure 2, the height and weight measurements are indicated for children 

born to mothers with and without “major” signs of radiation. It can be seen that 

children born to mothers with “major” signs, represented by open circles on the 

_ figure, are definitely retarded in their growth and development. Three of the five 
lowest circles represent children who were mentally retarded. 

The mean head circumference of children born to mothers with “major” signs 
was 47.18 cm. and for children of mothers without “major” signs, 49.50 cm. The 

mean circumference in the control group of children was 49.03 cm. The observed 
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HEIGHT 
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CENTIMETER 4 

CHILOREN OF MOTHERS WITH 
2 "MAJOR" RADIATION SIGNS. 

CHILDREN OF MOTHERS WITHOUT 
"MAJOR" RADIATION SIGNS. 
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110 130 190 210 230. 250 
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Fig. 2—Height and weight of children in utero within 2000 meters of atomic bomb blast at 
Nagasaki. 
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Fig. 3.—Head circumference of children in utero at Nagasaki. 
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difference between the group with “majo7” signs an¢ the control group was 1.85 
cm., and the probability of the observed difference being due to chance is less 

than 0.01. 

The head circumference of the three groups is shown graphically in Figure 3. 
The head circumferences of the four children with mental retardation were 41.7 cm., 

44.3 cm., 46.5 cm., and 46.7 cm., respectively; accounting for the four smallest 

measurements in the group of children whose mothers had “major” radiation signs. 

COMMENT AND INTERPRETATION 

As an aid in evaluating this study, a brief review is presented of some of the 
pertinent literature concerning the effect of radiation on animals and human fetuses 

and the biological effect of radiation on tissues. Experimental studies on irradiated 
mammals, particularly rodents, have revealed reduced fetal and postnatal viability, 
as well as skeletal and visceral malformations.{ Organs at critical stages of devel- 

opment have been shown to be highly susceptible to a relatively low radiation 

dosage, whereas with high dosages, abnormalities could be produced at any stage 
of development.# In addition, viability, the degree of retardation of growth, and 

the type of abnormality were determined by the dosage and the stage of fetal 

development.? Wilson noted, in addition to skeletal and visceral malformations 

in irradiated mice fetuses, structural abnormalities in the liver manifested by 

absent or reduced hematopoietic activities and associated with a high mortality 
rate," 

The effect of radiation on the brain merits particular attention. The radio- 

sensitivity of the neuroblasts in the embryo nervous system is in marked contrast 

to the radioresistance of the adult nervous system. Rat embryos exposed to radia- 
tion on the ninth day of gestation developed tumor-like growths in the brain, which 

microscopically consisted of closely packed masses of cells of the developing neu- 

ral tube."* With larger dosages, 200 to 600 r, Hicks produced acute necrosis of the 

rapidly growing parts of the brain, spinal cord, and retina in rat and mice fetuses.* 

Radiation damage was most severe in the area in which rapid growth was occur- 

ring. For example, at birth or in the immediate postnatal periods the outer cer- 

ebellar cortex, where growth is most rapid, was damaged, and the spinal cord, 

where the rate of cell multiplication has decreased, was spared. There is, however, 
evidence that growth rate alone is not the only factor in determining cellular radio- 
sensitivity. Enzyme inhibitors, especially those that simulate radiation reactions 

by interfering with sulfhydryl enzymes, have been used to produce brain malforma- 
tions in rat and mice fetuses.® 

Little attention is given in the literature to the exact cause of the postnatal death 

of offspring of irradiated animals. The associated findings of anemia, diarrhea, 
hemorrhagic tendencies, weight loss, and abnormal nervous phenomena seem to 

indicate that death was due to direct radiation damage of vital tissues.? 

Studies of pregnancy terminations in women who have had pelvic radiation 
have yielded valuable information concerning the effect of radiation on the human 

fetus.t+ Mayer and co-workers reported that a single dose of 360 r to the center of 

{ References 1-16. 

# References 4, 7, 8, and 10. 

* References 5 and 6. 

+ References 18-22. 
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the uterus caused a therapeutic avortion in the majority of cases.** Murphy and 
co-workers { noted that pelvic radiation of pregnant women resulted in a high inci- 

dence, 37% (28 of the 75 children) of mental or physical abnormalities in the off- 
spring. Nineteen of these children were microcephalic idiots. Eye defects, including 

blindness due to optic atrophy or chorioretinitis, strabismus, nystagmus, retinal pig- 
mentation, and congenital cataract, were noted. Fifteen of these 19 children had 

received radiation in the first or second month of gestation. The occurrence of 

microcephaly in four children irradiated after the fifth month of fetal development 

indicates that even in the late stages of pregnancy the fetus is vulnerable to the 

effects of radiation. There is little doubt that a distinct relationship exists between 
postconception radiation and the occurrence of mental defects in the offspring. 

In addition to the direct effect of radiation on the developing fetus, radiation 
injury to maternal tissues may also exert an indirect effect upon fetal growth and 

development.§ Radiation may cause cellular injury or death of maternal tissues by 
the formation of strong oxidizing agents or through inhibition of sulfhydryl enzymes. 

Death of maternal tissues may result in the formation of toxic products injurious 
to the fetal tissues. 

Hemorrhagic phenomena in the irradiated mother resulting from damage to the 
vascular endothelium, destruction of platelets, or formation of heparin-like anti- 

coagulants could adversely affect the fetus or placenta.|| Fetal anoxia due to pla- 
cental changes, or possible severe maternal anemia may cause irreparable damage 
to the fetus.” 

Radiation-induced gastrointestinal and oropharyngeal lesions could enhance the 
already lowered nutritional status of the mother because of anorexia, and maternal 

nutritional deficiencies have been shown to cause fetal malformation in animals.{ 

Some aspects of the body response to radiation have been attributed to adrenal 
involvement and the “stress mechanism.” Adrenal cortex enlargement has been 

demonstrated during the early stages following radiation.*t However, as the illness 

continues signs of adrenal exhaustion may occur, and a clinical picture compatible 
with adrenal insufficiency results. This is similar to the body response to other 
forms of stress.*” 

The efficiency of the placental barrier in protecting the fetus from maternal sep- 
sis may be altered due to the capillary damage from radiation. Maternal infection 

becomes possible via ulcerated epithelial and gastrointestinal surfaces. Experimen- 

tal evidence that this may occur is found in the high incidence of bacteremia in mice 
subjected to a lethal dose of irradiation.# 

During the early stages following radiation, the mother is particularly vulnerable 

to infection due to decreased hematopoietic activity, interference with the immune 
mechanisms, lowered nutritional status, and the presence of ulcerated epithelial 
surfaces. These serve to increase the possibility of fetal infection. In addition, the 
efficiency of the placental barrier in protecting the fetus from maternal sepsis may 

be altered due to direct capillary damage. 

t References 17-19 and 22. 

§ References 32, 34-42, and 50. 

|| References 37-39, 45, and 46. 

{ References 23-27. 

# References 35 and 36. 
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It is difficult to correlate information that has been obtained through controlled 

animal experiments and careful observation of human subjects with the results of 
this study in which so many factors, directly or indirectly related to the bomb, could 
have had an adverse effect upon the fetus. Considerable difficulty is encountered 
when one tries to assess the relative importance of traumatic, thermal, and radiation 

injuries, inadequate nutritional intake, maternal infection, and severe psychic dis- 

turbances, any of which would increase the hazards to the fetus. Clinical descrip- 

tions of postnatal deaths were at times vague, and pathological material was com- 

pletely lacking. The authors are hesitant about allowing too liberal interpretation 
of these data, and have in general directed the following discussion to what must 

be considered as the “over-all” effect of the atomic bomb explosion upon the mother 
and fetus. 

It is apparent from the data presented (Table 3) that when mothers received 

sufficient radiation to cause epilation, purpura or petechiae, and oropharyngeal 
lesions, their fetuses in turn had a significantly higher prenatal mortality (23.3% ) 

when compared to fetuses of mothers who did not develop “major” signs of radia- 

tion (4.4%) or who were beyond 4,000 meters (2.7%). Among the seven fetal 

deaths, six occurred within a five-week period following the explosion and in each 
instance was associated with definite radiation illness in the mother. All of the 

seven fetal deaths occurred in the 19 mothers who were in the 1,001- to 1,500- 

meter area (Table 1). In contrast, there were only two fetal deaths among 15 

mothers who had no “major” signs and were within the same area. The data sug- 
gest strongly that radiation, either directly to the fetus or indirectly through its 

effect on the maternal tissues, was of considerable importance in determining the 
incidence of fetal death in mothers with “major” radiation signs. 

Comparing mothers with “major” radiation signs and those without “major” 
signs, those mothers in the first trimester show little difference in the fetal mor- 

tality, since the numbers of cases are small. However, in the second and third 

trimesters, there is a definite increase in the fetal mortality rate among the group 
with “major” signs (Table 4). 

Neonatal and infant mortality was again significantly higher among infants born 

to mothers with “major” signs of radiation (Table 5). All of these six postnatal 
deaths occurred prior to the fourth month of life, and five of the six deaths involved 
infants whose mothers were in the 1,001- to 1,500-meter group. Although some of 

the diseases are similar in symptomatology, e. g., weight loss, hemorrhagic tenden- 
cies, to that occurring in offspring of irradiated animals, the clinical descriptions 
were not definite enough, and pathological data were lacking. Nevertheless, there 

is suggestive evidence that radiation may again have had a damaging effect upon 
the fetus. 

There is a significant increase in the neonatal and infant mortality of mothers 
with “major” signs who were in the second and third trimesters when compared to 
mothers without “major” signs (Table 4). As the numbers are small, significant 

differences do not exist between the two groups when exposure occurred in the 

first trimester. 

In the group of 16 mothers with “major” radiation signs whose children sur- 
vived to the present time, there were four instances of mental retardation, an inci- 
dence of 25% as compared to 1.6% and 0% in the mothers without “major” signs 
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and in the control groups, respectively (Table 6). Three of these mothers were 
1,001 to 1,500 meters from the center of the explosion, and the fourth was 850 

meters. 
In view of the work of Murphy and co-workers, it seems not unreasonable to 

assume that radiation played an important role in the etiology of these conditions.* 
One mother was exposed in the first trimester, two in the second trimester, and one 

in the third trimester (Table 4). The latter child was a spastic, which is of interest 
in the light of Hicks’ observations on the marked susceptibility of the cerebellum in 
rats and mice irradiated at or near term. 

The anthropometric measurements (Table 7) revealed that children of mothers 
with “major” signs were significantly smaller in height and head circumference as 

compared to children of the control group. The height-weight ratio within each 
group was unchanged. This finding is similar to animal experiments in which 

retardation of bone growth has been observed in irradiated rat fetuses.** 

SUMMARY 

A study has been made of the outcome of pregnancy in women who were preg- 
nant at the time of the atomic bomb explosion in Nagasaki. Among 30 mothers 

with one or more “major” signs of radiation, i. e., epilation, oropharyngeal lesions, 

purpura, or petechiae, who were within 2,000 meters of the hypocenter, there were 

7 fetal deaths (23.4%), 6 neonatal and infant deaths (26%), and 4 instances of 

mental retardation among 16 surviving children (25%). The over-all morbidity 
and mortality is approximately 60% in this group of mothers. This is in sharp 
contrast to the group of mothers without “major” signs but within 2,000 meters, 

where the over-all mortality was only 10%, and in the control group, where it 

was about 6%. 
_ In the second and third trimesters there is a significantly greater fetal, neonatal, 

and infant mortality among the mothers with “major” signs when compared to the 

mothers without “major” signs or the control group. 
The mean height and head circumference of children born to mothers with 

“major” signs was significantly smaller than in those children born to mothers in 
the control group. 

It is difficult to evaluate the effect of radiation on this mortality and morbidity, 
since other factors, such as trauma, burns, infections, etc., may have a deleterious 
effect on the fetus. The evidence strongly suggests, however, that radiation either 
directly to the fetus, or indirectly as a result of its effect on the maternal tissues, 
was of considerable importance in determining the outcome of these pregnancies. 

ADDENDUM 

Since the completion of this study, Plummer has investigated the health of 205 

children in Hiroshima who had been exposed to the atomic explosion during the 
first half of intrauterine life (Pediatrics 10:693, 1952). Seven of the 11 children 

who were exposed within 1,200 meters of the hypocenter had mental retardation. 

All seven of these children had mean head circumferences below 45 cm., in contrast 
to 171 normal exposed children whose mean head circumference was 48.6 + 1.3 
cm, Only one case of mental retardation was noted among the remaining 194 

children, and this child was exposed between 2,500 and 3,000 meters. 

* References 17-19 and 22. 
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Among the 11 exposed mothers, 7 haf definite symptoras of epilation or purpura, 

and of these, 5 had children with mental and physical retardation. Shielding may 
have been effective in preventing fetal injury among the remaining four mothers, 
whose infants were normal. 

This study represents the combined efforts of many members of the Atomic Bomb Casualty 

Commission in Nagasaki and Hiroshima. The professional and biostatistical staff of the Com- 

mission gave valuable assistance and criticism. Assistance was given by Japanese physicians and 
others, including Dr. Takao, Dr. Hamada, Dr. Neriishi, Dr. Yasuda, Mr. Hamasaki, and Mr. 
Noble, in history-taking and interpretation of local customs. Dr. A. E. Lewis, Atomic Energy 

Commission, University of California at Los Angeles, assisted in the preparation of the statistical 

analyses. 
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RICHINOSIS has been studied for more than 100 years and bas caused 
many epidemics throughout this country. Despite this fact, there is a paucity 

of data regarding the incidence of this infection in American children. 

Strobel,’ in 1911, introduced the first immunologic test for the diagnosis of 

trichinosis. This method was not widely used until 1928, when Bachmann * 

improved the antigen and described a precipitin test as well as an intradermal 
reaction in rabbits and guinea pigs infected with Trichinella. Between 1932 and 
1941, other workers ¢ studied the Bachman intradermal test and made various 

modifications. They concluded that patients with trichinosis gave an immediate 
positive skin reaction 11 to 43 days after infection in 74 to 98% of cases. 

Sawitz,* in 1937, skin tested 200 patients using Trichinella antigen and found 

5% had positive reactions. None of these persons gave a clinical history of tri- 
chinosis. Rose and Culbertson,® in 1942, skin-tested 232 medical and dental stu- 

dents and reported 8.2% positive reactions. McNaught and co-workers reported 
7.4% positive reactions in 113 apparently healthy persons in 1941. 

Cases of trichinosis in children are usually reported with those of adults and 
often no specification is made as to age. In 1936, Sobel *° reported eight sporadic 

cases of trichinosis in children. Slesinger,’' in 1943, reported 19 cases occurring 

in children. To our knowledge this is the first survey on the incidence of Trichin- 
ella contamination in children based on reaction to the intradermal test. 

METHOD OF STUDY 

Trichinella skin tests were done routinely on 358 Negro children who were admitted to the 

pediatric wards and outpatient department of Freedman’s Hospital. The children ranged from 

1 to 13 years in age (Table 1). 

A history regarding pork intake was obtained in each case. In every positive reactor the 

ingestion of pork was admitted. Raw pork sausage was the most common product consumed. 

From the Department of Pediatrics, Howard University College of Medicine, and the 

Pediatric Service of Freedman’s Hospital. 

* References 2 and 3. 

+ References 4-7. 
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“SUBCLINICAL” TRICHINOSIS—INTRADERMAL TEST 

A uniform technique was used in performing the skin test. The flexor surface of both fore- 

arms was cleaned with alcohol and allowed to dry. Trichinella antigen (0.1 cc. of 1: 8,000 dilu- 

tion) was injected intradermally into one forearm, and a control solution (0.1 cc. of 0.3% phenol 

in physiological saline) was injected intradermally into the other forearm. The test was read 

within 10 to 30 minutes. A raised blanched wheal 5 mm. or more in diameter with or without 

surrounding erythema was considered an immediate positive reaction. The hospitalized patients 

were observed 24 hours later for a delayed reaction. 

A hemogram was made for those patients giving a positive skin reaction. During the latter 

part of the survey the precipitin test for trichinosis was performed on all positive skin reactors. 

Three positive reactors were found during this period. 

RESULTS 

Six of the 358 children tested, or 1.67%, were found to have a positive Tri- 

chinella skin test (Table 2). Five of the positive reactors were skin-tested a second 

. time approximately two weeks after the first test. The second test yielded a posi- 

TaBLe 1.—Summary of Cases Tested by Ages 

Not Re- 
10 ll 12 18 corded Total 5 6 7 8 9 

TasLe 2.—Summary of Cases Giving Positive Intradermal Test 

History 
Age, Second Precipitin of Pork Hospital 

Patient Yr. Sex Skin Test Test Ingestion Eosinophilia Diagnosis 

L. M.R 6 F Not done Not done Yes Undetermined Cellulitis of face 

M. E. 3 F + Not done Yes None Foreign body of 
esophagus 

A.8. ul M + Not done Yes Undetermined Acute appendicitis 

L. C. 10 M + Negative Yes 17% Fracture of humerus 
F.W. 4 M + Negative Yes % Scabies 

R. M. 10 M + Negative Yes 6% Upper respiratory 
infection 

tive reaction in all five subjects. Eosinophilia was present in three of the positive 
reactors. The precipitin test for trichinosis was negative in each case. 

COMMENT 

The Trichinella intradermal test is a useful diagnostic aid in detecting sub- 

clinical trichinosis. The test is easily done and not time-consuming. The precipitin 
test and eosinophilia are needed, however, to establish a diagnosis of active disease 
(trichinosis). The antigen used in the intradermal test is often difficult to obtain, 
and this serves as a disadvantage. While the Trichinella skin test is considered 

: specific by most authors, Trichuris infection has been reported * to also cause a 

cross-positive reaction. Children with hay fever or asthma may give a false-positive 

reaction,” as their skin is often very sensitive to the antigen. Five of our 358 
: children had bronchial asthma but reacted negatively. One case of urticaria which 

was not included in this series gave a false-positive reaction. Gould ™ states that 

the intradermal test should be performed with an antigen in a high dilution (1: 7,000 

to 1: 10,000). Antigens which are concentrated (1: 500 to 1: 2,000) are less spe- 

cific because of false-positive reactions due to irritation. 
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The skin test is usually not positive until the secend week of the disease. The 

immediate reaction tends to become weaker after a few years and generally dis- 

appears in seven years. Kaufman and others found that repeated tests with the 

antigen did not provoke a positive skin reaction in a person not infected by 

trichinae, 

The negative precipitin reaction found in all the cases tested might be explained 

in part on the basis that the circulating antibodies such as precipitins are lost 

earlier than the fixed-tissue antibodies that are responsible for the intradermal 
reaction to the antigen. Following infection with Trichinella, the precipitin test 

becomes positive after the third week and persists for one to two years, Eosino- 

philia usually makes its appearance within one to three weeks after infection and 

persists eight months to one year after the onset of infection. 

Three of the positive reactors had an eosinophilia associated with a negative 
precipitin test. Possible explanations for this finding are that (1) in children the 

eosinophilia may persist longer than the circulating antibodies and (2) the demon- 
strated eosinophilia may not have been related to Trichinella infection. 

This survey reveals an incidence of Trichinella contamination in Negro children 

in this geographic area of 1.67%. As would be anticipated, this incidence is lower 

than that previously reported for adult subjects ¢ (5 to 8%, based on reaction to 

the intradermal test). The incidence in our series was also considerably lower 
than that found by Wright '® based on pathological findings in diaphragms obtained 

at necropsy. He found 4.2% of 72 children’s diaphragms (obtained from Children’s 

Hospital) contaminated with trichinae, and 16% of 162 children and adults 

(obtained from Freedman’s Hospital) to possess this parasite. 

SUMMARY 

Intradermal tests for trichinosis were performed on 358 children ranging in 

age from 1 to 13 years. Six of the 358 children tested (1.67%) exhibited a posi- 
tive skin reaction. A definite history of pork ingestion was obtained in each positive 

reactor. None of the positive reactors had signs of clinically active trichinosis and 
were regarded as persons who had experienced a subclinical infection at some time 

in the past. 

Eli Lilly & Company, Indianapolis, supplied some of the antigen used in this study. Dr. 

Willard H. Wright, Chief of the Laboratory of Tropical Diseases, National Institute of Health, 

performed the precipitin tests and prepared some of the antigen. Dr. Eloise W. Kailen, Clinical 

Instructor in Medicine, Howard University College of Medicine, gave suggestions in the study. 
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SERUM BUTANOL-EXTRACTABLE IODINE VALUES OF CHILDREN 
UNDER TEN YEARS OF AGE 

J. R. DURHAM, M.D. 

R. E. COOKE, M.D. 
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YPOFUNCTION of the thyroid gland is difficult to evaluate clinically in 
children who are mentally or physically retarded, who are obese, or who have 

minimal clinical symptoms suggestive of cretinism. Serum butanol-extractable or 
protein-bound iodine concentrations have been found to be reliable criteria of 
thyroid activity in adults. The range for serum butanol-extractable iodine of normal 

children at various ages needs to be defined accurately. In this investigation the 

serum butanol-extractable iodines of 40 normal children between the ages of 2 

months and 10 years are presented. In addition, 56 children in the same age range 
with obesity, mental or physical retardation, or symptoms of Mongolism were 
studied. 

MATERIALS AND METHODS 

On the basis of physical examinations and clinical histories obtained from the parents or 

guardians, the 96 children between the ages of 2 months and 10 years were divided into two 

groups of 40 normal and 56 abnormal children. 

No child was classified as normal who had lived in an endemic goiter area or who had any 

close relative with thyroid disease. Patients with retarded siblings were excluded from the 

normal category because of the possibility of a familial disorder. An attempt was made to deter- 

mine whether the mother’s pregnancy had been uncomplicated and the delivery normal. No 

child was included in the normal group if it was known that desiccated thyroid or antithyroid 

medication had been received during the pregnancy. 

Any periods of slow or unusual growth of the child were recorded. The patient's stature was 

compared with that of his parents and siblings to discover any familial tendency to shortness, 

stoutness, obesity, etc. Abnormalities in physical growth as manifested by height or weight 

greater than the 97th or less than the 3d percentile* placed the child in the abnormal group. 

Ages at which the child sat, stood, walked, and talked were compared with accepted norms for 

psychomotor development. Only those children whose gross psychomotor development was normal 

were placed in the first group. 

From the Departments of Internal Medicine and Pediatrics, Yale University. School of 

Medicine. 

Aided by grants from the United States Public Health Service and the James Hudson 

Brown Memorial Fund of the Yale University School of Medicine. 

* Percentiles determined from the Anthropometric Chart prepared by the Children’s Medical 

Center of Boston. 
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No child who had had an acute infection with fever in the preceding six weeks was included 

in the normal group. Walker! showed that in adults with fulminating pneumonia the serum 

iodine fell initially, rose secondarily, and finally returned during late convalescence to the person’s 

characteristic value. 

The physical examination afforded an opportunity to look for signs of hypothyroidism or 

hyperthyroidism, such as coarse or silky hair, coarse or fine skin, lethargy, umbilical hernia, 

large tongue, nervousness, thyroid enlargement, or tachycardia. 

The butanol-extractable-iodine method employed in this investigation determines iodine of 

thyroxine-like substances of serum without that of diiodotyrosine or of inorganic iodide. The 

butanol-extractable iodine appears to be a more accurate measure of thyroid activity than the 

previously used measurement of iodine precipitated with serum proteins, namely, the serum 

precipitable iodine.? 

RESULTS 

In the Table are the butanol-extractable iodine values of 40 children arranged 

in order of chronological age. Actual heights and weights and percentiles for these 

measurements are included in the Table. These data and information in the right- 

hand column listing the reason for the child’s clinic visit are helpful in judging that 
each child was not only euthyroid but also normal. The dates of each determination 

are included, since the effect of season on the butanol-extractable iodine of children 
is not known as yet. The majority of the measurements were not in the heat of 
summer. In the Table are included for comparison values on three children (C51702, 
‘C51631, and C51899) whose butanol-extractable iodines had been determined when 

they were infants. 

All serum butanol-extractable iodines of children 2 months to 10 years of age 

were between 4.5 and 7.3 y per 100 cc., with one exception. Of the 40 children, one 
had a butanol-extractable iodine as low as 4.5, five had a concentration of 4.6 y 

per 100 cc. These minimum values are significantly above 3.3 y per 100 cc., the 

lower limit of the normal range for euthyroid adults.t The one exceptional value, 

4.3 y per 100 cc., differs from 4.5 y per 100 cc. by less than the technical error of 

the method. Moreover, this concentration of 4.3 y per 100 cc. belonged to C30721, 

a child who, though normal at 6% years when the butanol-extractable iodine was 

determined, had not stood until he was 2 years and had not walked until he was 

2% years old. Because of this slow development, this butanol-extractable iodine 

is not used to define the normal minimum limit. In an earlier report,’ the minimum 

butanol-extractable iodine of 11 infants approximately 8 weeks old was also 4.5 y 

per 100 ce. 

The maximum butanol-extractable iodine of the normal children was 7.3 y per 
100 cc., slightly higher than 6.4, the normal maximum for adults. Of the 40 chil- 

dren, one, B77319, had a butanol-extractable iodine of 7.3, another, C61188, a 

butanol-extractable iodine of 7.2 y per 100 cc. The next highest value was 6.7 y per 
100 cc. In the earlier report of the 11 butanol-extractable iodines on infants about 8 

weeks old, the highest values were 7.5 and 7.2 y per 100 cc.* The identification of the 

normal maximum, 7.3 y per 100 cc., for children between 2 months and 10 years, 
is less precise than for the minimum concentration. 

In the Chart are butanol-extractable iodines of 56 children who were abnormal 
according to the accepted standards. Five were definitely undernourished ; 28 were 

+ References 3 and 4. 

Unpublished data. 
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Serum Butanol-Extractable lodines of Forty Normal Children Two Months to Ten Years of Age 

Weight 
urpore of Clinic Visit, 

Date of BEI, Per- Hospital Admission, 
Determ, 7/100 Ce. Kg. centile or Diagnosis 

9/18/51 6.3 é 2.15 Care of premature 
baby 

Ch2224 5/14/51 5.7 6.17 6-wk. check-up 

C58464 2/11/52 49 Check-up 

6546 6/ 7/51 59 9.5 Excision mole on leg 

No, 883 2 12/20/51 61 NR Cheek-up 

C57430 9 6/31/51 6.6 3. 1Ls f Cheek-up 

51702 2 days 11.3 

10 11/18/52 6.2 5 0 Check-up 

10 11/18/52 6.7 NR Cheek-up 

51681 § days NR 

10 11/18/52 5.0 Pa NR ae Feeding problem; 
cheek-up 

65 days 9.7 a NR 
53 days 51 = NR ve Cheek-up 

11/20/52 NR Cheek-up 

6/ 7/51 NR Tonsillectomy 

6/ 7/51 NR Tonsillectomy 

12/28/51 16.6 Dermatitis 

1/19/50 5 17.9 Cheek-up 

4/30/52 16.6 Cheeck-up 

6/ 7/51 169 Alternating esotropia 

1/25/52 J 20.9 Check-up 

5/44 5 15.9 Check-up 

10/16/51 19.5 Check-up 

5/ 6/62 F 21.5 Tonsillectomy 

4/18/52 > 177 Check-up 

12/ 2/61 of 2 22.9 Tonsillectomy 

1/21/52 17.9 Check-up 

1/27/52 17.1 Cheek-up 

5/ 5/82 22.4 Tonsillectomy 

6063 

6551 

©81062 

O36415 

37-09-78 

967236 

T. B. 

063358 

67128 

O17127 

46407 

367136 

B77318 107.0 

(2/8/51) 

5/ 6/52 108.0 30 22.7 Tonsillectomy 

3/17/52 NR 27.1 Cheek-up 

5/14/52 124.0 25.7 w Nosebleeds 
(Feb., 1952) (Feb., 1952) 

12/21/62 113.7 19.3 Check-up; slow 
development 

1/ 4/52 4.6 128.8 23.5 Cheek-up 

6/15/51 59 NR NR ms ‘Tonsillectomy 

10/ 9/51 5.3 127.0 30.2 Check-up 

10/13/51 49 114.2 20.6 Heart murmur 

366237 12/31/61 46 114.2 20.8 Cheek-up 

37-66-34 6/52 4.5 NR NR Check-up 

63020 10/ 9/51 128.0 27.0 Check-up 

B43046 8/21/52 46 é 33.5 Mother has diabetes; 
temp. 98.5 to 100 F. 

O61188 8/15/52 7.2 40.7 Check-up 

366236 12/31/51 49 25.6 Check-up 

87-06-35 9/ 5/52 4.6 NR Cheek-up 

B77319 

86-92-11 

86-55-33 

oes 

O80721 

B61468 

517092 

063019 

eececo 

* Child was over one month premature, so it is not possible to calculate the age or weight percentile. She 
was considered clinically normal when the sample was taken. 

+ NR indicates not recorded. 

{ Determined as serum precipitable lodine, 0.5 y per 100 ce. higher than this value. 

Height 
Age 

Unit 
4 No. Sex Yr. Mo. 

3 

‘ 3 

4 

inf 
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physically or mentally retarded; 6 by clinical evaluation were classified as Mon- 

golian idiots; 9 were so obese that their weights exceeded the 97th percentile on 

Stuart’s charts. Eight in a miscellaneous group had various disorders, such as 

diabetes, hypertension, severe anemia, Legg-Perthes’ disease, precocious puberty, 

or disorders following prematurity. None of the 56 children had by clinical evalua- 

tion hyperthyroidism or cretinism. Forty-one of the 56 abnormal children had 

butanol-extractable iodines within the range for normal children, 4.5 to 7.3 y per 

100 ce. 

The normal maximum for children between 2 months and 10 years of age, 7.3 y 

per 100 cc., was exceeded only twice by the abnormal children and in those two 

instances only by 0.1 and 0.3 y per 100 cc. These two butanol-extractable iodines 

are represented in the Chart as a butanol-extractable iodine of 7.4 y per 100 ce. on 

56 ABNORMAL CHILDREN 2 MONTHS TO IO YEARS 

OBESITY 

MALNUTRITION 

MENTAL RETARDATION 

MONGOLISM 

MISCELLANEOUS 

9 0 > a 

AGE 
(YEARS) 

Butanol-extractable iodine values of 56 children who were abnormal according to the accepted 
standards. 

an undernourished 74-month-old infant and a butanol-extractable iodine of 7.6 y 
per 100 cc. on an obese 8-year-old girl with allergic rhinitis. 

Values below the minimum of 4.5 y per 100 cc. occurred in one of the 6 sub- 

jects with Monogolism, in 2 of the 9 obese children, in 2 boys in the miscellaneous 
group of 8, in 4 of the 5 undernourished children, and in 4 of the 28 physically or 
mentally retarded patients. Two of these last four were undernourished, although 

malnutrition of similar magnitude occurred in others of the physically or mentally 

retarded children without an obvious decrease in butanol-extractable iodine. One 
of the two low butanol-extractable iodines for the miscellaneous group was in the 

serum of a 7-month-old baby who had been more than two months premature and 

who at 7 months was profoundly emaciated with weight less than the third per- 
centile. A repeat butanol-extractable iodine at the age of 13 months was 3.8 y per 

100 cc. at a time when his nutrition was somewhat improved. The 13-month-old 
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girl with a butanol-extractable iodine of 4.0 y per 100 cc. who had a height in the 
third and weight in the fifth percentile was anemic and died subsequently at home 
of congenital heart disease. The 74-year-old boy with a butanol-extractable iodine 
of 4.2 y per 100 cc. was below the third percentile for height and weight. Seven of 

the 13 children with butanol-extractable iodines below 4.5 y per 100 cc. were under- 
nourished. Therefore, a butanol-extractable iodine below 4.5 y per 100 cc. in a mal- 

nourished child is not necessarily indicative of hypothyroidism but may attend the 
malnutrition. 

COMMENT 

Validity of the range for serum butanol-extractable iodine of normal children 

would be suppo:ted by values below this range in hypothyroid and above this range 

in definitely hyperthyroid children. The butanol-extractable iodines of 12 cretin or 
hypothyroid children between the ages of 3 months and 11 years and 5 hyperthyroid 
boys and girls between 8 and 15 years of age are given below. More detailed data 

on the cretinous children will be published later, In a few subjects the initial clinical 
diagnoses were equivocal, but in each disorder were confirmed by improvement with 
appropriate medication, namely, thyroid or strong iodine solution U. S. P. (Lugol’s 
solution) combined with thiourea or propylthiouracil. The five hyperthyroid sub- 

jects had butanol-extractable iodines or serum precipitable iodines between 12.8 

and 22.5 y per 100 ce. The cretin or hypothyroid children had initial butanol-extract- 

able iodines between 0 and 2.9 y per 100 cc. Eleven of the 12 had serum butanol- 

extractable iodines below 2.0 y per 100 cc. In each dysfunction the butanol-extract- 

able iodine was distinctly outside of the range for normal children. 

A butanol-extractable iodine below the normal minimum may also occur in mal- 

nutrition. Butanol-extractable iodines on two undernourished children which were 

repeated when alimentation improved are demonstrated in the Chart. The butanol- 

extractable iodine of 2.6 y per 100 cc. on 27-35-30 was found when the child had 
been admitted to the hospital and screamed from fright for four days. Nine days 

later, when she was eating and had become adjusted to the hospital, butanol-extract- 

able iodine had risen to 4.3 y per 100 cc. Patient 37-54-75, with his weight below 

the third percentile and after a bout of diarrhea, had a butanol-extractable iodine 

of 2.3 y per 100 cc. Five days later his butanol-extractable iodine had risen to 3.8 y 
per 100 cc. Seven months later, when his weight was at the 90th percentile, his 
butanol-extractable iodine had risen to 4.4 y per 100 cc. In an early report ° the 
serum precipitable iodine of a girl with anorexia nervosa and no clinical symptoms 
of hypothyroidism rose from 2.4 to 4.2 y per 100 cc. after repeated gavage feedings. 
These three instances illustrate that as nutrition improved the butanol-extractable 

iodine rose toward the normal range. It cannot be denied that an acute injury 
reaction may have lowered the original butanol-extractable iodine of the first two 

children in this group of three. 

Whether the normal minimum serum butanol-extractable iodine of 4.5 y per 

100 cc. of children decreases to the adult normal minimum gradually or at some 
special phase of growth or development cannot be learned from data on children 
in the narrow age bracket of 2 months to 10 years. Five of the six butanol-extract- 
able iodines which were at the minimum concentration of 4.5 and 4.6 y per 100 cc. 
were on children between 6 years 11 months and 10 years of age. On the other 
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hand, the two highest values of 7.3 and 7.2 y per 100 cc. were in the serum of a 
6-year-3-month and a 9-year-5-month child. In only three of the normal children, 
C51702, C51631, and C51899, were butanol-extractable iodines determined at dif- 

ferent ages. The butanol-extractable iodines of these children were measured in 

infancy and at the age of 22 months. The marked decrease in butanol-extractable 

iodine from the age of 2 to 5 days to the age of 6 to 8 weeks which was observed 
in C51702 and C51631 is of the same order of magnitude as has been previously 

reported.§ Patient C51899 had identical values for butanol-extractable iodine of 

5.1 y per 100 ce. at the age of 53 days and at 22 months, although at 2 days his 

butanol-extractable iodine had been as high as 9.7 y per 100 ce. After the distinct 
diminution in normal butanol-extractable iodine apparent at 6 to 8 weeks of age, the 

range of 4.5 to 7.3 y per 100 cc. appears to apply to any age up to 10 years. 

The range of butanol-extractable iodine in children 2 months to 10 years of age 

has a higher minimum value than in adults but is in accordance with the maximum 

concentration found by other investigators. The pioneer work of Fashena, in 1938,° 

cannot really be compared. Fashena determined the total blood iodine of 79 chil- 

dren, The total blood iodine includes any circulating inorganic iodine. On the other 

hand, since the red cells do not contain appreciable amounts of organically bound 

iodine, the blood iodine is approximately half the serum iodine. Talbot, in 1944,* 

stated that the protein-bound iodine of 39 children between 3 and 13 years of age 

lay between 4.0 and 7.0 y per 100 cc. He neither listed individual values in relation 

to age nor defined his criteria of normalcy. The serum precipitable iodine of 72 

children studied here before 1947 ° were not on normal children but were measured 

because children were suspected of hypothyroidism or hyperthyroidism from certain 

equivocal clinical symptoms. Danowski, in 1951,° reported the protein-bound iodine 

to be high in the neonatal period, with concentrations up to 15.4 y per 100 cc. during 

the first week of life. The protein-bound iodine during the subsequent 6.0- to 11.9- 
week period fell to a mean value of 6.9 y per 100 cc. The mean on infants between 
the ages of 12 weeks and 1 year decreased inappreciably to 6.3 y per 100 ce. In 

agreement with this are the identical butanol-extractable iodines of 5.1 y per 100 cc. 
of C51899 at 53 days and 22 months of age. The 1952 article of Danowski and 

associates ® shows diagrammatically the serum precipitable iodines of 15 children 

between 6 years 3 months and 9 years 4 months of age. On the diagram, one maxi- 

mum value of apparently 7.8 y per 100 cc. is much higher than the serum precip- 

itable iodines of other normals; about five of the serum precipitable iodines appear 
to be between 4.2 and 4.5 y per 100 cc. The normal children studied by Danowski 

and associates were the entire population of a children’s home, but were reported 

to be well nourished and healthy. Considering that the entire population was 

included without exclusion of any child on the basis of physical examination or of 

clinical history, the minimum serum precipitable iodine of 4.2 y per 100 cc. is 
significantly higher than the minimum for adults. The concentrations found by 

Danowski and associates would not conflict with the normal range for butanol- 

extractable iodine of the children in this study because the latter were selected as 
normal by clinical criteria. 

§ References 3 and 6. 
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2 SUMMARY AND CONCLUSIONS 

Ninety-six children between the ages of 2 months and 10 years were separated 
by clinical criteria into two groups of 40 normal and 56 abnormal children. The 
abnormal children were obese, Mongolian idiots, or mentally or physically retarded, 
or had a metabolic disturbance, such as diabetes, but none were clinically hypo- 
thyroid or hyperthyroid. 

Serum butanol-extractable iodines of the normal children were between 4.5 and 
7.3 y per 100 cc. Forty-one of the 56 abnormal children had butanol-extractable 
iodines within this range. 

Seven of the 13 children with butanol-extractable iodine below the normal range 

were distinctly malnourished. Of various clinical disorders, such as undernutrition, 

physical or mental retardation, Mongolism, obesity, diabetes, or hypertension, only 

undernutrition plays a role in decreasing the butanol-extractable iodine. 
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Case Reports 

BILATERAL ADRENAL HEMORRHAGE AND CALCIFICATION 

RICHARD C. STEVENS, M.D. 
AND 

A. J. TOMSYKOSKI, M.D. 

BINGHAMTON, N. Y. 

EMORRHAGE into the adrenal gland in the newborn is only an occasional 

occurrence, but it is always pathologic.’ Snelling and Erb,? in a review of 
3,637 autopsies, found evidence of such hemorrhage in only 38 cases. In some of 

these cases the hemorrhage was quite extensive and probably the cause of death, 
while in others the hemorrhage was small and probably only an incidental finding. 

Calcification was noted in 2 cases of the newborn group of 15 and in 6 cases of the 

23 older children. In the newborn cases, death ensued 8 and 10 days after difficult 
deliveries, respectively. In the remaining six cases, the ages ranged from 4 months 

to 5% years, and the findings of calcification, fibrosis, and hemosiderin deposition 

indicated that the hemorrhage had occurred much earlier. Rack and Eiben * 

reported a case of a 22-month-old girl who showed evidence of right-adrenal-gland 

hemorrhage and calcification as a result of an injury to the right flank sustained 

six months previously. Snelling and Erb state that Adami and Nicholls reported 
adrenal calcification in four patients over 40 years of age who had no evidence of 
tuberculosis and who were considered to have had suprarenal gland hemorrhages 

at the time of birth. Lintz * described bilateral calcification of the adrenals in an 11- 

year-old boy who had had symptoms of adrenal insufficiency since the age of 2% 

years. This may have been a case of adrenal calcification secondary to hemorrhage 

at the time of birth. Drucker and Rodriguez * reported a case of bilateral adrenal 

calcification which was diagnosed by radiographic studies when the child was 4 

months old. The calcification was felt to be secondary to adrenal hemorrhage most 

likely incurred at the time of birth, since the infant was a breech presentation and a 

difficult delivery. 

It is the purpose of this communication to present a case of bilateral adrenal 

calcification secondary to adrenal hemorrhage. 

REPORT OF -CASE 

J. R., a 4-week-old white baby girl, was admitted to the Binghamton City Hospital on Dec. 

15, 1952, with the chief complaints of listlessness, apathy, and refusal of food of 24 hours’ dura- 

tion. There had been no cough or any sign suggestive of a respiratory tract infection. The baby 

had been born at the Binghamton City Hospital on Nov. 7, 1952, by a breech presentation accom- 

panied by a protracted and difficult delivery. The infant had difficulty in breathing, and artificial 

respiration was instituted. The respirations were irregular for about 25 minutes following birth, 

but they later improved with stimulants and oxygen inhalations. In addition to the respiratory 

difficulty, the baby had a right brachial palsy. The infant’s condition gradually improved, and she 

was discharged from the hospital. Examination on this admission revealed a 4-week-old white 

baby girl, acutely ill, cyanotic, cold, and dehydrated, with a rectal temperature of 95.2 F. The 

From the Binghamton City Hospital. 
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remainder of the the physical examination was essertially negative, except for some fine crepitant 

rales in the lower lung fields bilaterally. The infant became more cyanotic, and the respirations 

became irregular. She died Dec. 16, 1952, twenty-four hours after admission. 

At postmortem examination,* the important findings were limited to the adrenal glands. The 

right gland weighed 7.6 gm., and the left gland weighed 7 gm. Both glands had a brownish 

appearance; the capsules were intact, but the normal structure appeared to be completely 

destroyed. On cut section, the normal tissue appeared to be completely replaced by brownish 
material which was friable in consistency. No definite cortex or medulla was visualized in either 

gland. 

Section of the right adrenal gland, showing a narrow zone of normal cortical cells, large 
deposits of calcareous material, and a central necrotic area. 

Microscopic examination showed the entire central portion of each gland to be necrotic, and 

peripherally there was only a narrow zone of cortical cells left intact. Between the necrotic area 

and the peripheral portion in both glands, there were large deposits of blue-staining calcareous 

material (Figure). 

COM MENT 

Hemorrhage into the adrenal gland in the newborn is an occasional occurrence, 

and, according to Geppert and co-workers,® who reviewed the literature in 1950, 

over 100 such cases have been reported, few of which have been supported by ante- 
mortem clinical studies. In the case presented in this article, the clinical diagnosis 
was bronchopneumonia, while adrenal insufficiency secondary to bilateral adrenal 

hemorrhage was not considered. Trauma at the time of delivery has been reported 
to be a cause of adrenal hemorrhage." It is felt that the trauma sustained during the 

* Dr. J. S. Grewal, former Pathologist, Binghamton City Hospital. 
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difficult delivery in this case was the cause of the hemorrhage. In all infants present- 

ing a history of difficult delivery and in whom the signs and syraptoms of adrenal 

insufficiency are manifest, adrenal hemorrhage should be considered. There have 

been no such cases reported in which hormonal replacement therapy has been used, 
but some cases of Waterhouse-Friderichsen syndrome have responded well to this 
therapy, and it appears reasonable to assume that adrenocortical replacement 

therapy may be of value in cases of adrenal hemorrhage. 

Approximately 15 cases of adrenal calcification secondary to hemorrhage sus- 

tained at the time of delivery have been reported in the literature.t The earliest 
cases are those described by Snelling and Erb, in which the calcification was present 

in the adrenals of infants 8 and 10 days old. In the case described in this communi- 
cation, the infant was 4 weeks old. Because of the critical nature of the infant’s 

illness, roentgenographic studies were not performed. Whether the adrenal calcifica- 

tion would have been extensive enough to have been demonstrated by roentgeno- 

graphic examination is not known, since x-rays were not taken. In the case 

described by Drucker and Rodriguez, which was also seen at the Binghamton City 

Hospital, the first chest film, taken at the age of 4 months, showed bilateral calcifi- 

cation of the adrenals, and those authors felt that the calcification was secondary to 

hemorrhage sustained at the time of birth. This is the earliest reported roentgeno- 

graphic evidence of adrenal calcification secondary to hemorrhage in a newborn. In 
addition, serial roentgenographic studies showed that the calcification progressively 

increased. It is important to realize from the preceding evidence that calcification 
of the adrenal glands may represent hemorrhage rather than cancer or tuberculosis, 

and hormonal replacement therapy is indicated in those cases manifesting adrenal 
insufficiency. 

SUMMARY 

A case of bilateral hemorrhage and calcification of the adrenal glands in a new- 

born infant has been presented. The etiological basis in this case was probably 

trauma inflicted at the time of the difficult delivery. Adrenal hemorrhage should be 
considered in infants with a history of a difficult delivery showing signs of adrenal 
insufficiency, and adrenocortical replacement therapy should be instituted. Adrenal 

calcification may be secondary to hemorrhage and does not necessarily represent 

malignancy or tuberculosis. 
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CHRONIC GLOMERULONEPHRITIS IN A NEWBORN CHILD 

ROBERT D. COLLINS, M.D. 
NASHVILLE, TENN. 

HE LESION of non-syphilitic subacute and chronic glomerulonephritis in the 
newborn is unique in our experience and has not been clearly described in the 

literature. Because of the rarity of this lesion, the present case is reported. A dis- 
cussion of syphilitic nephritis is not included. 

Case reports and pathological descriptions of glomerulitis in nonsyphilitic new- 

born infants are scant. Ashby,’ in 1901, described epithelial and fibrous tissue 

proliferation in the majority of the glomeruli of a 4-week-old infant. The convoluted 
tubules were dilated by casts, and in some tubules the cells were “swollen and 
coarsely granular.” Ashby felt that the nephritis probably was initiated in utero. 
Karsner,’ in 1908, reported a case of “acute parenchymatous nephritis” in a new- 
born who died 45 minutes after birth. The glomerular changes were not striking. 

Mitchell,* in 1930, reviewed the literature pertaining to chronic interstitial 

nephritis in childhood and included a general discussion of neonatal nephritis. He 
felt that congenital nephritis may occur, primarily because chronic renal changes 

have been observed in young infants when the histological observations suggested 

an intrauterine onset of the nephritic process. Many cases were cited in which an 

intrauterine or neonatal nephritis was presumed. The great majority of these were 
instances of interstitial nephritis. 

Lapage,* in 1932, reported a case of acute hemorrhagic nephritis in a newborn. 
The maternal history was noncontributory. There were extensive parenchymal 
hemorrhages, primarily interstitial, with marked tubular necrosis. No glomerular 

abnormalities were described. 

Friedman, Grayzel, and Lederer,’ in 1942, summarized the literature and sub- 

mitted a clinical and pathological study of various renal lesions in stillborn and new- 
born infants which they termed “congenital glomerulosclerosis.’” These lesions, 

previously described by Herxheimer * and Schwarz,’ were focal in nature and con- 

sisted of hyalinization and fibrosis of the glomerular tufts. They were found in 

88% of the kidneys studied by Herxheimer, in 56% of those studied by Schwarz, 
and in 26% of those studied by Friedman. There was no correlation with any clinical 

syndrome. Because of frequent involvement of those glomeruli around the inter- 
lobular arteries, a vascular basis was considered as the etiological factor. 

Potter * states that glomerulonephritis in the newborn is unknown. She appar- 

ently feels that the changes described by Friedman are due to malformation of the 
glomerular tufts, 

Farber,® referring in part to Friedman’s article, has noted that the stigmata of 
neonatal glomerulonephritis are occasionally seen in autopsy specimens. However, 

we were unable to find a description of active glomerulonephritis in the absence of 

pyelonephritis. 

From the Department of Pathology, Vanderbilt University School of Medicine. 
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REPORT OF CASE 

The mother (V. U. H. #209309) was 23 years old and in good health. Her Kahn test was 

negative. She exhibited no evidence of eclampsia or renal disease, and urine examinations dur- 

ing pregnancy were negative. No history of infectious disease during pregnancy was obtained. 

There was no known exposure to radiation or poisons and she had received no unusual medica- 

tions. This was the first pregnancy. The father was in good health; his Kahn reaction at the 

time of delivery was unknown. 

The patient was a 6 Ib. 3 oz. (2,800 gm.) white boy of 36 weeks’ gestation, who was admitted 

to the Vanderbilt pediatric nursery at birth, on March 29, 1952, after an uncomplicated labor and 

delivery. The fetal membranes ruptured shortly before birth. Grossly, the placenta was normal. 

Physical examination revealed a temperature of 97 F. The infant was lethargic but would 

cry when stimulated. The respirations were irregular, with marked bilateral costal retractions. 

The breath sounds were harsh, and scattered rhonchi could be heard, Examination of the heart 

and abdomen was negative. The Moro reflex could not be elicited. There were no congenital 

anomalies. 

Laboratory Data—Blood Type O, Rh .-Rh’ positive, Rh” negative. Coombs’s test, negative. 

Albumen slide test negative. Kahn, negative. Hemoglobin, 15 gm. per 100 cc. Peripheral blood 

smear: 2% normoblasts, 40% segmented forms, with 8% stabs, 8% juveniles, and 58% lympho- 

cytes. Urine, not examined. Blood culture on March 30, 1952, negative. 

The infant was born at 7:40 p. m. on March 29, 1952. The respirations were established 

shortly, but slight cyanosis persisted. Aspiration of the trachea produced considerable mucus, 

and he was placed in 60 vol. % of oxygen. He became pink, although marked costal retractions 

persisted. On the second day of life, he was slightly jaundiced, edematous, and lethargic. The 

liver had enlarged to 4 fingerbreadths below the right costal margin. The question of erythro- 

blastosis fetalis was raised, but the blood and Rh types of the mother and child were identical. 

Fifty thousand units of penicillin was administered every six hours. By April 1, 1952, or 72 

hours after birth, the jaundice and edema had increased. Small blood transfusions were used to 

combat an unexplained drop in the hemoglobin level to 12 gm. per 100 cc. Urinary frequency 

was approximately normal, but there was no measurement of urinary output. Marked lethargy 

and opisthotonos developed. The infant became feeble, and his over-all condition gradually 

declined. The maximum temperature recorded was 99F. The pulse and respirations became 

irregular, and he died quietly on April 2, 1952, 90 hours after birth. 

The final clinical diagnosis was hemolytic disease with kernicterus, simulating erythroblas- 

tosis fetalis. 

Postmortem Examination (V-52-61).—The autopsy was performed one hour after death; at 

this time the infant weighed 2,500 gm. The kidneys were palpable in each flank. The heart was 

not hypertrophied, and no fibrinous pericarditis was found. There were no congenital anomalies. 

The lungs were firm and floated poorly. Only the edges appeared air-containing. The cut section 

was solid, meaty, and homogeneous. The liver was moderately enlarged, weighing 150 gm. The 

cut surface was congested and was diffusely studded by minute white-yellow flecks, thought to 

represent islands of hemopoiesis. No cysts were seen. The biliary excretory system seemed 

normal. The gastrointestinal tract, spleen, pancreas, and adrenals were not remarkable, grossly. 

The medial aspect of both frontal lobes of the brain was covered by a 6 cm. by 5 cm. subarach- 

noid hemorrhage. The blood was dark and unclotted. The hemorrhages overlay a small area 

of encephalomalacia in each frontal lobe. 

Kidneys.—Both appeared slightly enlarged, and each weighed 40 gm. They were identical in 

appearance. The color was brownish-yellow and somewhat paler than normal. The capsule was 

thickened slightly, but was easily stripped from the cortex. Deep fetal lobulations were noted. 

The surface in general was smooth and firm, with minimal injection of the vessels. Several 

0.5- to 1-mm. yellow cysts were scattered over the external surface of both kidneys. These had 

thin, smooth walls and contained small amounts of clear yellow fluid. The most remarkable 

feature was the presence of multiple dark and bright red petechiae. Some of the hemorrhages 

were globular and elevated above the surface, as if there had been bleeding into a cyst. On cut 

section, the general configuration of the cortex, medulla, and pelvis was retained. The cortex was 

pale and markedly swollen. The glomeruli and medullary rays were not visible, so that the 
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cortical surface was homogeneous, except for scattered petechiae and occasional minute cyst-like 

structures. The latter were barely visible, producing on cut section slight circular or longitu- 

dinal breaks in the surface. The medulla appeared essentially normal except for similar small 

cysts and a few petechiae. The papillary tips were sharp, and the pelvis was small. The mucosa 
was translucent. The ureters and renal vessels were not anomalous. The bladder contained a 

small amount of clear urine. The mucosa was not injected. 

Postmortem Bacteriology.—A routine culture of auricular blood was negative at the end of 

96 hours. 

Microscopic Examination.—A few fresh interstitial hemorrhages were seen in the myocar- 

dium. There was no pericarditis. Pulmonary alveolar expansion was fair. Many alveoli con- 

tained red corpuscles or protein precipitate. There were no cysts in the liver or pancreas. The 

liver and spleen contained hemopoietic tissue in small amounts and numerous hemosiderin macro- 

phages. Bone marrow hemopoiesis was active. There was no omphalitis. The subarachnoid 

hemorrhage was apparently traumatic. 

Fig. 1—An over-all view of the cortex, illustrating the marked tubular dilatation. The 

glomeruli are difficult to make out at this power. Hematoxylin and eosin; « 50. 

Kidneys.—Although the kidneys were greatly altered microscopically, the basic architecture 

was maintained. There was no scarring of the renal capsule. 

The tubular changes were very striking. The number and the anatomical position of the 

tubules were estimated to be normal. Approximately 50 to 60% of the tubules were dilated, 

some so greatly as to produce cylindrical cyst-like structures packed with dense eosinophilic 

material (Fig. 1). Both cortical and medullary tubules partook in this dilatation, particularly 

the convoluted tubules, Accordingly, the dilated segments in the medulla always lay parallel to 

the neighboring tubules, while those in the cortex were clustered around the glomeruli. Most 

of the tubules contained hyaline casts, granular eosinophilic material, or, occasionally, amber- 
colored globules. In many cases, it was obvious that the cast had produced complete obstruction 

of the tubule. Often the distal aspect of the dilated segment had a narrow neck that was plugged 

by a funnel-shaped cast. Study of these and other tubules in serial sections revealed continuity of 

the tubule with the pelvis in all cases in which they could be traced throughout their length. 

There were no blind pouches. No clear-cut fibrous or fibromuscular wall could be demonstrated 

around the cyst-like structures. It is important to note that only a few inflammatory cells were 

present around the tubules or in the lumen. Some tubules were filled with red corpuscles, both 

fresh and partially lysed. In no case were the tubules destroyed by inflammation, nor were the 
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walls eroded by the casts. The tubular epithelial cells exhibited a variety of changes. Those of 

the dilated segments were somewhat flattened, but appeared intact. The ceils in the convoluted 

tubules were most severely damaged. Many small groups of tubules showed hyaline droplet 

degeneration of the cells (Fig. 2). Some cells were necrotic and had sloughed off, leaving only 

a tubular outline. The basement membrane was often disrupted. Other cells were pale, swollen, 

and granular. Rarely, the epithelium had proliferated to form a cellular nodule that never seemed 

to obstruct the lumen completely. Inclusion bodies were not found. 

The pelvis was not inflamed. 
The glomeruli were approximately normal in number and distribution. Those in the columns 

of Bertin and around the interlobular arteries seemed to be altered most frequently. The outlines 

of the tuft as well as the capillary structures were often obliterated owing to proliferation of 

fibrous tissue. This had produced a large hyalinized bloodless structure in which there was no 

discernible architecture (Figs. 3 and 4). The parietal layer of the capsule was usually intact. 

However, in some cases, proliferation of the epithelium had occurred. There was proliferation 

and lamellation of the periglomerular connective tissue in some instances. Occasionally, the vis- 

wy 

Fig. 2—A group of three tubules with hyaline droplet degeneration of the epithelium. Hema- 
toxylin and eosin; x 200. 

ceral capsular layer had thickened to form crescents, rarely with total obliteration of the capsular 

space. Capsular adhesions were distinctly seen. The capsular space was frequently dilated, but 

only to a minimal degree, and it was filled with a granular, eosinophilic precipitate. Rarely, a 

layer of fibrin covered the tuft (Figs. 5 and 6). In such cases, and also in the absence of fibrin, 

lymphocytes and neutrophiles were found in the capsular space and intermixed with the fibrinous 

exudate. The visceral capsular cells were often swollen, and the capillaries in many cases were 

filled with fibrin plugs and a few inflammatory cells. Occasionally, portions of the tuft were 

necrotic. A periodic acid stain of such glomeruli showed fraying and disruption of the basement 
membrane. 

Involved glomeruli were easily found in all sections, but most frequently near the cortico- 

medullary junction. The great majority of the glomeruli was damaged to some extent, although, 

for the most part, the outermost glomeruli showed only minor structural changes. 

Changes involving the interstitium included many fresh small hemorrhages in both cortex 

and medulla, often in conjunction with large islands or hemopoietic tissue. Small groups of 

lymphocytes and a few neutrophiles were seen in all areas. The amount of interstitial and peri- 

tubular inflammation was not impressive. There was no calcification or embryonal cartilage. 

A Mallory aniline blue stain showed a diffuse increase in the fibrous tissue component. Bacteria 
were not seen in a Giemsa stain. 
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Fig. 3.—Three scarred glomeruli. The lobular distortion and periglomerular fibrosis are 
apparent. Hematoxylin and eosin; x 200. 

Fig. 4.—A higher magnification of the central glomerulus in Fig. 2. There is swelling and 
proliferation of the capsular epithelium, crescent formation (arrow), endothelial swelling, and 
lobular distortion. Hematoxylin and eosin; x 400. 
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Fig. 5—A glomerulus is demonstrated with the section through the tubular orifice. A well- 
defined crescent is present (arrow). Hematoxylin and eosin; x 400. 

ign? 

Fig. 6—The glomerulus is partially covered by a fibrinocellular exudate (arrow). Hema- 
toxylin and eosin; x 400. 
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It was evident, especially under low-power examination, that some areas in the cortex were 

maldeveloped, Small groups of closely packed thbules were found, poorly delimited by thin 

bands of connective tissue. The course of nearby tubules was alteréd as they curved around 

these islands of tubules and fibrous tissue. 

COMMENT 

The basic pathological lesion in the kidney of this case was felt to be chronic 
and subacute glomerulonephritis for the following reasons. The glomeruli showed 
clear-cut evidence of inflammation in the presence of necrotic glomerular tufts, 
fibrinous and cellular exudate in the capsular and intracapsular spaces, and fibrin 
thrombi in the capillaries. The healing of the glomerulitis was evident in fibrosis of 
the glomerular tuft, crescent formation, capsular adhesions, and periglomerular 
fibrosis. The tubular lesions, particularly cast formation, hyaline droplet degenera- 
tion, and actual necrosis were very impressive and commonly occur in conjunction 
with glomerulonephritis. It was our opinion that the malformation of portions of 
the cortex was due to the fact that the kidneys almost certainly had become diseased 
while incompletely developed. Conceivably, therefore, owing to the nature of renal 
embryogenesis, development of the younger renal parenchyma could be faulty due 

to concomitant disease of the older portions. 

The following diseases afflicting the newborn kidney were considered in our 
differential diagnosis : 

1. Pyelonephritis. This lesion was the most difficult to exclude. The marked 
tubular changes favor the diagnosis. Also, glomerulitis is seen in association with 
severe pyelonephritis. However, the tubular, peritubular, and pelvic inflammation 

was not impressive in terms of infiltration of inflammatory cells. On the contrary, 

marked tubular disease is well recognized in glomerulonephritis. 

2. Interstitial nephritis (particularly syphilitic). There was no clinical evidence 
of syphilitic involvement. Although neonatal glomerulonephritis due to syphilis 
has been reported, the predominant changes are usually mononuclear infiltration at 
the base of the pyramids and interstital collections of plasma and mononuclear cells. 
These were not present in this case. None of the other organs showed evidence of 
syphilis. 

3. Congenital polycystic disease. The great distension of the tubules into cyst- 
like structures and the presence of areas of renal maldevelopment suggested this 

diagnosis. However, glomerular and tubular inflammation to the degree present here 
is not reported in cystic disease. Serial sections and microdissection of the renal 
tubules revealed continuity of the tubules with the pelvis, a condition supposedly 
not present in infants with cystic disease. The tubular dilatation may well have been 
due to obstruction by casts. 

4. “Congenital glomerulosclerosis.” Friedman mentions hyalinization of the 
glomerular tufts, often generalized, with maximum changes in the periarterial 
glomeruli. However, the tubular changes were minimal, and the glomeruli did not 

show a fibrinocellular exudate. 

The pathogenesis of the glomerulonephritis was not elucidated. At no time did 
the mother manifest signs of infection or nephritis. This infant showed no residua 
of infection in organs other than the kidney. Studies in experimental and clinical 
glomerulonephritis apparently have established the importance of an allergic or 
hypersensitivity phenomenon in the pathogenesis of the disease. We can offer no 
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other explanation for the lesions in this newborn, although a hypothetical sensitizing 

agent is not apparent. It is conceivable that milder forms of glomerulonephritis miay 

resolve or be manifest later in “congenital glomerulosclerosis” or as chronic glom- 

erulonephritis in the infantile kidney. It is interesting to speculate that if one should 

reduplicate the conditions producing the nephritis in this case before a certain critical 
period in renal development, anomalies such as renal agenesis or the variants of 
polycystic disease might result. 

SUMMARY 

A chronic and subacute glomerulonephritis in the newborn is reported. This 

lesion, so far as we know, has not been previously described. The pathogenesis is 

unexplained, although an allergic type of reaction is suggested. 

ADDENDUM 

We have subsequently found a case report by Dr. A. C. Thompson on neonatal 
glomerulonephritis (West Virginia M. J. 47:16, 1951). Thompson reports sub- 

acute and chronic glomerulonephritis in an infant dying at 29 days of age. The 

pregnancy was uneventful except for a mild sore throat during the sixth month. 
The child became ill one week after birth and was found to have 4 + albumin- 

uria, cylindruria, hematuria, and pyuria. A urine culture was not reported. A 
Mazzini test was negative. Peripheral edema and cardiac failure characterized the 
clinical course. 

At autopsy, the kidneys were normal grossly. Microscopically, many glomeruli 

showed “partial or complete hyalinization, capsular adhesions, capsular half-moons, 
and increased cellularity.” The cortical stroma was infiltrated by inflammatory cells. 
The proximal tubular epithelium was vacuolated, and casts, cells, and fatty material 
were seen in the lower tubules. 

The glomerular changes as described are certainly convincing of glomerulo- 

nephritis, although the microscopic illustrations do not clearly show the structural 

abnormalities. An intrauterine sensitization to organisms infecting the mother 

during the sixth month of pregnancy was felt to be the mechanism of pathogenesis. 
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FIBROSARCOMA OF THE EPIDIDYMIS IN EARLY CHILDHOOD 

LEROY W. FALKINBURG, M.D. 
AND 

MAURICE N. KAY, M.D. 
PROVIDENCE, R. I. 

he IS WELL known that any neoplasm of the epididymis is rare, that malignant 
tumors arising in this organ are very rare, and that malignant tumors of the 

epididymis occurring in infancy or childhood are extremely rare indeed. 

In 1947, Halpert and Thompson ' described a case of fibrosarcoma of the epi- 
didymis occurring in a 3-year-old white boy who died of metastases in about a year. 
They reviewed the literature and concluded that their case was the third recorded 
instance of a fibrosarcoma of the epididymis and the first instance of such a tumor 
occurring in early childhood. Since that time, in reviewing the literature one finds 
several additional cases of malignant tumors of the epididymis. 

Rioseco and Baeza,’ in their article, present a list illustrating various types of 
testicular tumors, with survival time. There is included in this list a case of “sar- 

coma” of the epididymis, although no mention is made concerning its histopathology 
or the age of the patient. 

Kwae, Liu, and Chen * describe a leiomyosarcoma involving the left epididymis 
in a Chinese aged 50. 

Baurys and Morton * describe a rhabdomyosarcoma of the epididymis in a man 
29 years of age. 

Kimbrough and Denslow,’ in a recent article, mentioned one case of sarcoma of 

the epididymis, without any details as to histopathology. The ages in this series, 
however, ranged from 18 to 43, and none of their cases fell into the category of early 
childhood or infancy. 

Recently, V. Belluzzi® reported a case of epididymal fibrosarcoma which he 
observed in a 15-year-old boy. 

In view of these observations, we feel justified in reporting the following case 
of a fibrosarcoma of the epididymis believed by us to be the second tumor of this 

type reported in early childhood. 

CASE REPORT 

A. P., aged 2 years and 4 months, was admitted to the Roger Williams General Hospital 

on Feb. 9, 1950, complaining of severe abdominal pain. His family history was negative. 

The obstetrical history contributed no information. He felt well in every respect until about 

July, 1949, at which time he was 1 year and 8 months old. At that time a swelling of his right 
scrotum was noticed, and there was a questionable history of injury to this part. A diagnosis 

of hydrocele was made, and at operation a malignant tumor was exposed. 

The testis appeared normal and infantile, measuring about 2.3 cm. by 1.3 cm. The tunica 

was dilated and continuous with a glistening pink mass of fibrous substance measuring 6 cm. 

From the Departments of Pathology and Pediatrics, Roger Williams General Hospital. 
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by 4 cm. by 3 cm. The spermatic cord and vas deferens appeared to project from this mass 

and measured 9 cm. The epididymis could not be identified as such. 
Microscopically, the testicle appeared infantile and normal. Sections from the surrounding 

tissues were all similar and were composed of a very cellular, edematous, and fibrous new 

growth. The cells were spindle-shaped with round or elongated vesicular nuclei. A moderate 

number of multinucleated cells were observed. Mitoses were found but were not common. In 

one section, one could make out several clusters of ducts lined by columnar epithelium, and 

these were regarded as remnants of epididymis. These ducts were surrounded by densely cellular 

neoplastic tissue. The pathological diagnosis was fibrosarcoma of the epididymis. 

Following the operation and prior to discharge from the hospital, he was treated intensively 

with deep x-ray therapy, receiving a total of 2,400 r units over the anterior and posterior 

abdomen. 

Following discharge, he remained in apparent good health. About two weeks prior to rehos- 

pitalization in the Roger Williams General Hospital the child was said to have had a severe 

“cold.” Following this upper respiratory infection, there was marked constipation. This symp- 

Fig. 1.—Fibrosarcoma of epididymis. A portion of a tubule of the epididymis lined by tall 
columnar epithelium and invested by sarcomatous tissue is shown. 

tom became progressively worse and was associated with severe abdominal pain and grunting 

respirations. The child’s condition failed to improve, and he was admitted to the hospital. 

Physical examination showed a thin pale white child about 2 years of age. The child appeared 

chronically ill, grunting with each respiration, his face contorted with pain. Throughout both 

lungs one could hear scattered areas of moist crepitant rales. Palpation of the abdomen showed 

a large tender firm mass in the right upper quadrant which did not move with respiration. The 

testis was absent, and the left one appeared normal. 

The remainder of the physical examination revealed no further abnormal findings. 

Laboratory studies yielded the following information: the urine showed 2+ albumen and 

acetone ranged from a faint trace to 2+. Occasional hyaline and granular casts were noted. 

A typical complete blood cell count showed hemoglobin 11.3 gm., RBC, 4,300,000, and WBC, 

13,700. The differential count was as follows: band forms, 3, segmented cells, 73, lymphocytes, 
19, and monocytes, 4. 

X-ray studies indicated the presence of numerous pulmonary metastases and demonstrated 

the presence of a large dense abdominal mass regarded as an enlargement of the right kidney. 

Deep x-ray therapy was given both to the chest and the abdomen, a total of 2,100 r units 

to the abdomen and 1,400 r units to the chest being given. Some recession of the abdominal 
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and particularly of the pulmonary lesions was noted. However, the jmprovement was only 

temporary, and the child pursued a more or less consistent downhill course and died March 

28, 1950. 

At autopsy the body was that of a poorly nourished white male child about 2% years 

of age. There was some brownish pigmentation over the anterior abdominal wall, probably 

due to x-ray therapy. Both pleural cavities contained each about 250 to 300 cc. of rather turbid 

amber fluid. 

The left lung weighed 225 gm. and the right lung, 305 gm. Both organs were strikingly 

nodular. In both lungs the nodules were both discrete and confluent, measuring on the average 

about 2 cm. by 2 cm. in diameter. The nodules were, for the most part, sessile. Similar nodules 
were palpated deep in the parenchyma of both lungs. Section into all lobes revealed a cut sur- 

face that was generally pinkish-red in color, against which there appeared innumerable discrete 

and confluent yellowish-white ovoid nodules, ranging in diameter from only a few millimeters 

to as much as 2cem. These nodules exhibited a soft pinkish- to purplish-white cut surface and 

could be cut with ease. 

Fig. 2,—Metastatic pulmonary fibrosarcoma. The growth is quite cellular with a tendency 
towards a stream-like cellular pattern. 

The left kidney was negative and the right kidney displayed a rather marked hydronephrosis 

associated with a hydroureter of similar degree. A retroperitoneal tumor was found in close 

relationship to the lower pole of the right kidney, projecting mediad somewhat over the mid- 

line. This tumor measured 7 by 5% by 3 cm. There was a definite line of cleavage between 

this tumor tissue and the right kidney, the two structures appearing separate and distinct, one 

from the other. The lower portion of the duodenum rested on this mass, and the right ureter 
coursed along its lateral border. This neoplastic mass had encompassed the abdominal aorta 

from a point corresponding to the origin of the superior mesenteric artery to the bifurcation 

of the common iliac arteries. This mass cut easily, presenting a homogeneous, soft, moist, 

yellowish cut surface. In a few areas the cut surface was, however, edematous and brownish 

white. Rarely, small areas of cystic degeneration were found. 

The rest of the organs were grossly negative. 

Examination of the lungs showed replacement of normal structure by sheets of basophilic 

neoplastic cells, which varied in shape from spindle to polyhedral. In most areas cellularity 

was well marked with very little intercellular substance. In other areas there was less cellu- 

larity, and one saw a considerable amount of finely fibrillar acidophilic intercellular material. 

Chromatin tended to be more or less diffusely scattered throughout the nuclei. Mitoses were 

quite numerous and occasional abnormal forms were present. 
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Study of the retroperitoneal mass disclosed a histopathologic pattern corresgonding exactly 

to that described above. : 

Identical tumor tissue was found infiltrating the serosa and muscularis of the urinary bladder. 

Microscopic examination of the remaining organs yielded no further information. 

The pathologic diagnosis was as follows: (1) secondary sarcomatosis with retroperitoneal 

and massive pulmonary metastases and neoplastic infiltration of the wall of the urinary bladder ; 
(2) bilateral pleural effusion. 

COMMENT 

We regard the original sarcomatous growth as originating in the stroma of the 
epididymis, and one could see the primary growth investing and encompassing the 

tubules of the epididymis. The various metastases apparently arose by way of the 

blood stream, and their histopathologic pattern was somewhat more anaplastic than 
that of the original growth. The prompt recurrence of the tumor with generalized 

metastases is indicative of its high degree of malignancy. 

SUMMARY 

A case of fibrosarcoma of the epididymis in a boy aged about 1 year 8 months 

is presented. Despite prompt recognition and removal, followed by deep x-ray 

therapy, the child died of generalized metastases in less than a year. We believe this 

case to be the second recorded instance of a fibrosarcoma of the epididymis in a 

child of this age and believe that this is the youngest case in which a tumor of this 
type has been reported. 

Dr. D. J. Hamilton, at the time Pathologist at St. Joseph’s Hospital, provided the original 

surgical pathological material. 

825 Chalkstone Ave. 
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Abstracts from Current Literature 

Metabolism; Infant Feeding; Milk and Other Foods 

Potassium: Its METABOLISM AND CLINICAL Application. J. PLaAzA Montero, Arch. 

pediat., Barcelona 4:13-33 (July-Aug.) 1953. 

The author starts by remarking that the use of antibiotics has clouded the study and con- 
sideration of the electrolytic changes in the body in health and disease. 

After giving details of the discovery of the nature of potassium metabolism intracellularly 

and extracellularly, he enumerates the functions of potassium, the distribution of potassium 

in the organism the elimination of potassium, and the part it plays in maintaining homeostasis. 

The potassium ion is more or less constant in health. Deficits in potassium in various path- 

ological states as well as the deficit which follows administration of desoxycorticosterone and 

the fall in serum potassium in the giving of large amounts of insulin are discussed. He states 

also that deficits may occur from the use of large amounts of isotonic saline solutions. 

Clinical symptoms of hypokalemia should be suspected when there are somnolence, apathy, 

hypotonicity of muscles, and rapid and superficial respiration. These signs appear when the 
potassium level falls below 8 or 10 mg. or 2.05 to 2.56 mEq. per liter. 

The discussion of potassium ion deficit or superfluity in the electrocardiogram is recorded. 

Clinically, there is an arterial hypertension and the appearance of systolic murmurs. 

The treatment, dietary and with Darrow’s solution, is discussed. 

Hyperpotassemia with the causes mentioned is discussed, as well as the symptoms which are 

similar to hypokalemia. The laboratory and electrocardiographic findings may give the answer. 

Potassium in relation to Selye’s syndrome of general adaptation is discussed. Clinically, 

the deficit of potassium must be considered in such conditions as loss of weight in the newborn, 

alkalosis, and diarrheas of the newborn and the infant, steatorrheas in infants, pyloric stenosis, 

cyclic vomiting, postacidotic stage in diabetes, postoperative states, and poliomyelitis. 

ALLEN, Santa Fe, N. Mex. 

Tue or EDEMA IN INFANTILE MALNUTRITION. E. and F. VarGa, 

Acta padiat. 42:256 (May) 1953. 

In contrast to the semistarved adult in our material of severely wasted infants, edema 

occurred only in about 2% of all cases. Edema was conspicuously rare in this material because 

severe hypoproteinemia and osmotic hypotension were exceptional elevated venous pressure rare, 

and dehydration frequent and because renal clearances were very low only in cases complicated 

by dehydration. Although extracellular body fluid increases perceptibly, this does not promote 

edema formation, because in infants effects of posture, i. e., gravity, obviously do not operate. 

The etiology of malnutrition in infancy has a bearing on édema formation, inasmuch as the latter 

is frequent in those type in which hypoproteinemia is apt to develop; such types are the 

following: “Mehlnahrschaden,” “wartime,” and “tropical” malnutrition, and Leiner’s disease. 

The latter types of “hypoproteinemic” malnutrition are rather exceptional in present-day 

hospital material, hence the rarity of edema. sax Summaay 

Prematurity and Congenital Deformities 

PROBLEMS IN THE MANAGEMENT OF THE PREMATURE BaBy. AMALA RAMCHARAN, Indian 

J. Pediat. 20:7-14 (Jan.) 1953. 

Premature infants are hospitalized only for an average of one week. Incubators are not 

available, and oxygen is given by nasal catheter or not at all. The author says that for a month 

prior to writing this paper, no oxygen was used, and the babies did as well as or better than 

when oxygen was used. 
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All premature infants are given vitamin K for three days, penicillin procaine, 100,000 units 

daily, for 5 days. , 

Statistics presented show a fair degree of correlation with those of our larger cities. The 

mortality rate in infants under 4% Ib. (2,040 gm.) was 21.7 in the first week of life, whereas 

in the 1940 Chicago series the figure was 19 for infants under 5% Ib. (2,500 gm.) dying within 

two weeks. McGuiGcan, Evanston, II. 

A CLINICAL AND STATISTICAL REVIEW OF THE CASES OF IMMATURITY ADMITTED TO THE 

INFANT’s CLINIC IN TRIESTE FROM 1947 To 1951. B. Eva-D1 Gracomo, Lattante 24:101 

(Feb.) 1953. 

This study covers 524 premature infants. The mortality rate was 33%, but if one excludes 

those dying in the first 48 hours of life 23.5% ; the rate in infants under 1,500 gm. was 75%, in 

infants 1,500 to 2,000 gm, 42%, and in infants 2,000 to 2,500 gm. only 9%. The causes of death 

were congenital debility 48%, respiratory infections 26%, gastrointestinal disturbances 5%, 

sepsis 8%, and other causes 12%. The routine feedings were breast milk to which had been 

added vitamins and protein. The mean length of hospital stay before discharge was 138 days 

for infants under 1,500 gm., 90 days for infants 1,500 to 2,000 gm., and 50 days for infants 

2,000 to 2,500 gm. HiGains, Boston. 

Stup1Es IN PREMATURITY. ARVID WALLGREN, Rev. espafi. pediat. 8:557-570 (Sept.-Oct.) 1952. 

The author outlines his experience with premature infants during a period of years in 

Sweden. Since Sweden has the lowest infant mortality rate now and has statistics dating back 

200 years, interesting facts can be noted. For example, in the middle of the 18th century, the 

rate was as high as the most backward countries at the present time. Since that time the rate 

has fallen consistently. 

He defines the premature infant as one weighing 2,500 gm. or less at birth, and with a length 

of less than 47 cm. He gives some of the biochemical findings which distinguish a premature 

from a normal neonate. Anatomical differences are of less importance. It is difficult to describe 

a premature infant anatomically, he says. 

The care of premature infants is described and the use of mothers’ milk and amino acid is 

held to be quite effective. 

He discusses some of the differences of opinion regarding prognosis of the premature infant 

as to mental and physical development. This is pertinent, since finding of retrolental fibroplasia 

in the premature newborn. He cites the studies of Brander and Gesell as to the prognosis of 

normal growth and development. Aten, Santa Fe, N. Mex. 

THe ACTION OF VITAMIN Bis IN THE PREMATURE AND CONGENITALLY DEBILITATED INFANT. 

CaroLos M. Munoz, Arch. argent. pediat. 37:158-163 (April) 1952. 

A report of seven cases treated with parenteral vitamin By. Results reported are prompt 

increase in appetite, weight, and vitality, and increased resistance to respiratory infection and 

to dermatitis. These effects are less remarkable in infants weighing less than 1,700 gm. 

Panos, Galveston, Texas. 

PROBLEM OF MALFORMATIONS BY INTENTIONAL GENETIC INJURY AND INJURY OF THE Fetus. 

A. WinporreEr, Med. Klin. 48:293 (March) 1953. 

Genetic injuries are designated as gameopathies, those of the embryo from the first to the 

third months of pregnancy as embryopathies, and those acting after organ genesis is accomp- 

lished, that is, from the fourth month on, as fetopathies. Special attention is paid to the role 

of anticonceptives or abortives in the production of malformations. 

AmMBERG, Rochester Minn. 
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PseupopreMATuRITY. Berti SODERLING, Acta pediat. 42:520 (Nov.) 1953. 

The importance of distinguishing between prematurity and pseudoprematurity is stressed. 

The author criticizes the practice of equalizing low weight and immaturity. This is important 

from the point of view of theoretical research, and no less from that of practical treatment. A 

desire to eat is often suppressed, and various delays in development (for example, in the capacity 

to regulate the body temperature) will then result. Teamwork research regarding the origin 

of pseudoprematurity should be intensified. tus 

Acute Contagious Diseases 
IN THE Use oF GAMMA GLOBULIN IN WiLL1amM M. Hammon, 

Am. J. Med. Sc. 226:125 (Aug.) 1953. 

Gamma globulin offers a means of preventing paralytic poliomyelitis, but only under certain 

poorly defined circumstances. Lack of proper criteria for gamma globulin use stems from certain 

characteristics of the disease. Most infections are not associated with clinically recognized 

disease; exposure is seldom suspected at the time it occurs, and those susceptible individuals 

needing immunization cannot be readily identified. Three methods for gamma globulin adminis- 

tration are presented as follows: 1. Mass or community prophylaxis. This wasteful procedure 

has varied in its effectiveness from preventing one case for each 300 injections given to pre- 

venting one case for each 2,000 injections. Some degree of selection of exposed and susceptible 

groups is needed and may be afforded by the next two methods. 2. Family contacts of diagnosed 

cases. Use of gamma globulin in such contacts concentrates its use to the most heavily exposed 

portion of the population, avoids the hazards of attempting to predict an epidemic, and brings 

some gamma globulin back to communities where blood donations were made. 3. Familial contacts 

of suspect abortive cases. This group of cases should probably be reserved for high epidemic 

rates. Sutton, Evanston, III. 

INTERSTITIAL PNEUMONIA AND FocaL MyocarpitIs IN POLIOMYELITIS. SeyMouR S. JuRow and 

Vera B. Dotcopot, Am. J. Med. Sc. 226:393 (Oct.) 1953. 

A pathologic study of the lung and heart was made in necropsies on 121 persons who died 

of acute poliomyelitis in the Willard Parker Hospital, New York. Interstitial pneumonia with 

predominately lymphocytic infiltration of bronchial mucosa and peribronchial tissues was found 

in 25.6% of these cases. Focal myocarditis consisting of histiocytic collections in the interfascic- 

ular connective tissue or within the muscle bundles was found in 32.87% of the cases examined. 

Hemorrhages into the myocardium were found in about one-half of the cases. While such 

changes may be due to actual viremia, the pneumonia may also be due to aspiration of regurgitated 

gastric contents. Sutton, Evanston, III. 

Tue Use or CortisoONE IN POSTINFECTION ENCEPHALITIS: Report or A Case. Lowe i L. 

Henperson, J. Allergy 24:245 (May) 1953. 

A case of chicken pox in a 43-year-old man. 

Symptoms of encephalitis started on the fourth day of illness. He was hospitalized on the 

fifth day. He was given chlortetracycline (Aureomycin), two gm. daily, cortisone, 100 mg. every 

8 hours, the first day, then 50 mg. every 6 hours, for 11 days. He was given 250 ml. of blood on 

the sixth and seventh days of his illness, He began to show improvement on the seventh day. 
The author discusses the rationale for the use of corticotropin (ACTH). There is evidence 

which suggests that postinfection encephalitis is allergic in nature. The case is reported to show 

that apparently there was no detrimental effect by the use of cortisone. 
Hoyer, Cincinnati. 

Recent Stupies oN Immunization AGaAinst Potiomyetitis. Jonas E, Sak, Pediatrics 

12:471 (Nov.) 1953. 

An experimental method for inducing measurable amounts of antibody for the three known 

poliomyelitis viruses, employing a killed-virus vaccine, is available, and it now becomes possible 

to determine whether, and to what extent, the incidence of naturally occurring paralysis may be 

influenced. 
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All that should be inferred now is that studies are progressing satisfactorily ; there have been 

no setbacks or anything but revelations that shed more light on the course ahead. We must 

continue to regard the experimental developments to date as providing immunologic markers 

along the way that tell us whether we are on the right road. That there is more to do now than 

before indicates that we have not stumbled down a byway, but have selected a road with many 

lanes that seems long indeed. Our problem is to select not only the fast lane, but the one that 

is safest and most certain. Atrwon’s 

Acute ENCEPHALITIS IN CHILDREN WITH RELATION TO THE ACUTE EXANTHEMATA, PERTUS- 

sis, AND VACCINATION. W. TANGHERONI and G. MENICHINI, Arch. ital. pediat. e puericolt. 

15:151, 1953. 

The authors, checking back all the cases appearing in the pediatric department during the last 

25 years, report about 27 cases (13 of which were personally observed) of serious encephalitis, 

developed during or after eruption diseases (measles, scarlet fever, chicken pox), whooping cough, 

vaccinations (antirabic, antipox). Relations with primary disease, frequency, clinical schedules, 

development, and terminal results have been studied, and the uncertain etiopathogenetic question 

discussed particularly outlining the importance of a body constitutionally predisposed. 

From THE AuTHors’ SUMMARY. 

CHLORAMPHENICOL AND VARICELLA. A. Basst and D. Fumast, Gior. mal. infett. e parassit. 

5:201 (May) 1953. 

Following an outbreak of varicella in an institution, 15 exposed children were given 

chloramphenicol prophylactically. Two children did not contract the disease. In the other 13 

cases, it was noted that (1) the incubation period was not modified, (2) the size and number of 

the skin lesions were lessened, (3) an enanthem was not present, (4) there was no febrile reaction, 

and (5) complications were probably reduced. Steen Bastin 

Tue TREATMENT OF PERTUSSIS BY INTRADERMAL INJECTIONS oF CorticorropIn (ACTH). 

G. Di Gruttora, Pediatria 61:719 (Sept.) 1953. 

Sixteen infants, nine under one year of age, in the paroxysmal stage of whooping cough, 

were given daily injections of corticotropin (ACTH) intradermally on the forearm. The 

frequency and severity of the paroxysms had been markedly diminished in from three to five days. 

Hiae1ns, Boston. 

THE STATE OF THE BRONCHI IN THE Course OF WuHoopinGc Coucu. J. M. Le Morne, Rev. espafi. 

pediat. 9:765 (July-Aug.) 1953. 

The author gives results of endoscopic examination in children who developed functional 

disorders of the bronchial tree following pertussis. All children had x-rays which show at 

least some small abnormality. There were changes noted in the bronchial mucosa which helped 

in the therapy to be used. ALLEN, Santa Fe, N. Mex. 

Does PropuyLactic VACCINATION FAvor THE DevELOPMENT OF C. CHOREMIS 

and P. Nicovarpes, Acta pediat. 42:1 (Jan.) 1953. 

Seventy-six cases of poliomyelitis have been admitted in St. Sophie Children’s Hospital 

during the autumn of 1950. In 17 of them there was a history of previous vaccination with mixed 

vaccine (pertussis-tetanus-diphtheria). The interval between vaccination and the appearance of 

paralysis was 2 to 14 days. In 75% of the cases the paralysis occurred in the vaccinated limb. 

From THE AuTHORS’ SUMMARY. 
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Acute BLinpness as PostMeAsLes ComPLicaTION. TorsyorN Strom, Acta paediat. 42:60 
(Jan.) 1953. 

A six-year-old boy, six days after the outbreak of measles exanthema and an otherwise normal 

course of measles, became blind overnight. On admittance to the hospital he was amaurotic, 

otherwise afebrile and subjectively in good health. The cerebrospinal fluid and electroencephalo- 

grams provided evidence of encephalitis. Examination of the eyes showed fundal lesions 

dominated by markedly reduced arteries, pronounced retinal edema, and small hemorrhages. Five 
similar cases are briefly reported from the literature. Compared with the pronounced vascular 

lesions of the brain found in measles encephalitis, it is assumed that the disease picture may be 

attributed to encephalitis localized to the eyes as a phylogenetic part of the brain. 

From tHe AutHor’s SUMMARY. 

Active Basa. IMMUNITY AND ITs AppLICATION TO EpipemioLocy. II. BAsaL IMMUNITY AND 

Seconpary Response IN DipntuertA PropuHyLaxis. Hans Ericsson and LENNART 

Hessetvik, Acta pediat. 42:542 (Nov.) 1953. 

Thirty-one children were given a booster dose of absorbed diphtheria toxoid five years after 

the primary inoculations which, after this period, had in many cases left no titratable antitoxin. 

The booster dose produced, within 10 days, a sharp rise in the antitoxin titer in all cases. The 

base immunity remaining after the primary inoculation is considered to be of great practical 

importance in epidemiology. From tHE AuTHORS’ SUMMARY. 

Acute Infectious Diseases 

PERSISTENCE AND DistRIBUTION OF ToXOCARA LARVAE IN THE TISSUES OF CHILDREN AND 

Mice. Marcaret H. D. Situ and Paut G. Beaver, Pediatrics 12:491 (Novy.) 1953. 

Two young mentally defective children were infected with a small number of embryonated 

eggs of the dog ascarid, Toxocara canis. They remained asymptomatic clinically but developed 

eosinophilia which persisted for more than 13 months. 

Tissues from mice infected experimentally with the same dose of dog ascarid eggs were 

examined at intervals up to one year after infection. In the early stages of infection the larvae 

were found principally in the liver and lungs, but in the later stages they were most numerous 

in the brain. 

It seems not improbable that some of the neurologic manifestations associated with ascariasis 

may be due to actual presence of Toxocara larvae in the tissues of the central nervous, system, 
rather than to toxic or allergic effects of Ascaris lumbricoides. 

This new evidence, added to previous observations on the effect of dog and cat ascarids in 

children, reemphasizes the need for ridding household pets of their intestinal parasites at frequent 

intervals. From tHE AuTHoRS’ SUMMARY. 

Errect oF AUREOMYCIN TREATMENT OF STREPTOCOCCAL SORE THROAT ON THE STREPTOCOCCAL 

Carrier STATE, THE IMMUNOLOGIC RESPONSE OF THE Host, AND THE INCIDENCE OF ACUTE 

Rueumatic Fever. Harowp H. House, Grorce C. Eckuarpt, Eowarp O. Haun, FLoyp 

W. Denny, Lewis W. WANNAMAKER, and CHARLES H. RAMMELKAMP, Pediatrics 12:593 

(Dec.) 1953. 

A total of 1,009 patients with exudative tonsillitis or pharyngitis, predominantly streptococcal 

in etiology, was treated with chlortetracycline (Aureomycin) hydrochloride. A control group of 
1,035 patients received no chlortetracycline. 

An illness classified as definite or possible rheumatic fever subsequently developed in 20 

patients who had received chlortetracycline and in 29 who had received no treatment. Data 
collected on rheumatic subjects indicated that when the interval between the onset of the observed 

attack of exudative tonsillitis or pharyngitis and the onset of rheumatic fever exceeded 35 days, 

an intervening streptococcal infection had occurred, Five patients in the treated group and 20 in 

the control group developed rheumatic fever within a 35-day interval. These data indicate that 

chlortetracycline therapy greatly reduces the subsequent occurrence of rheumatic fever. 
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Chlortetracycline therapy was also found to eradicate the streptococcus from the oropharynx 

in a large number of instances and to inhibit the formation of antistreptolysin. The degree of 

inhibition of antistreptolysin formation was shown to correlate with the eradication of the 

streptococci from the oropharynx. When bacteriologic relapse occurred following cessation of 

chlortetracycline therapy, the degree of inhibition of antistreptolysin production was low. 
Chlortetracycline therapy of streptococcal infections was compared to penicillin therapy of 

such infections. It was shown that penicillin was more effective in eradicating streptococci, 

decreasing antistreptolysin formation, and preventing rheumatic fever. Penicillin, therefore, is 

the drug of choice. From THE AuTHoRS’ SUMMARY. 

SeruM MucoproreINs IN PATIENTS witH RuEuMATIC Fever. VINCENT C. KELLEY, ForREST 

H. Apams, and Rosert A. Goon, Pediatrics 12:607 (Dec.) 1953. 

Serum mucoprotein concentrations during various stages of rheumatic fever are compared to 

those of normal children and children suffering from a variety of diseases. 

In untreated rheumatic fever, as in rheumatic fever treated with bed rest and salicylates, the 

concentration of mucoproteins in the serum appears to be a useful index of rheumatic activity. 

Treatment of rheumatic fever with corticotropin (ACTH) or cortisone causes deviation of the 

elevated mucoprotein concentration toward normal, but hormonal treatment has less effect on 

this “acute-phase reactant” than on other objective indices of rheumatic activity. 

A tendency of the mucoprotein concentration to “plateau” at elevated levels in spite of hormone 

treatment is described. The possibility that maintenance of elevated mucoprotein levels during 

hormone therapy indicates persisting disease activity is suggested. 

The tendency to develop recurrent rheumatic symptomatology following cessation of hormone 

treatment is correlated with concentration of mucoproteins in the serum and with the total dura- 

tion of treatment. From THe AutTHor’s SUMMARY. 

THE HorMoneE-SALIcyYLATE TREATMENT OF RHEUMATIC CaArbITIS IN THE CHILD, G. GELLI 

and G. Menicuint1, Arch. ital. pediat. e puericolt. 16:85, 1953. 

After a close checking of literature covering the subject, results are evaluated which the 

authors obtained in 13 children affected by rheumatic disease and active carditis following a 
hormonal management associated with salicylic drugs and antibiotics. 

Employed hormones were cortisone and corticotropin (ACTH) by middle and small doses, 

but cortisone was chiefly preferred, as it appears particularly suitable for urgency therapy. 

Theoretic grounds of the hormonal-salicylate treatment are explained, and attention is called to 

the optimal results, which can be available on the extracardiac manifestations as well as on the 

cardiac. 

A complicated case of chorea and a case of very serious cardiovascular insufficiency have had 

a particularly favorable course. 

Upon eight cases of active carditis in the first group, two have resulted in a complete restitu- 
tion ad integrum; even cases of relapsing carditis have had a satisfying outcome. 

Electrocardiographic alterations following the mentioned management and the diuresis altera- 

tions have been reported, chlorine and chloride in the blood, and in some cases potassium and 

sodium in the blood. 
Evidence has been given to the lower value of by-effects following the hormonal treatment 

associated with salicylic drugs, as compared with the hormonal treatment alone. 

From THE AutHors’ SUMMARY. 

THE SyNpROME oF Fanconi-Hecciin. T. Gior. mal. infett. e parassit. 5:190 (May) 

1953. 

A boy of 9 years was sick for over two weeks with a bronchopneumonia and otitis media. He 
had considerable thick sputum. Antibiotics appeared to be of no benefit. The Wassermann reaction 

was negative at the onset of the illness, slightly positive on the 8th day, and 4+ on the 11th 

day and for some time after recovery. Both parents had negative Wassermann tests. The illness 
appeared to be caused by a virus, not identified, and to belong to the syndrome of Fanconi- 

Hegglin, Swiss physicians. Hicerns, Boston. 
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Resutts or Certain Lasoratory Tests Kaca-Azar, W. OppeENHEIMER and J. Prats 

Vinas, Arch. pediat. Barcelona 3:299 (Nov.-Dec.) 1952. 

The authors describe the various tests for kala-azar with the techniques and limitations of 

each. Among the methods employed in finding the organism are (1) blood culture, (2) spleen 

puncture, (3) bone-marrow puncture, and, less commonly, (4) lymph node biopsies are used when 

adenopathy is present. Other methods are studies of (5) skin cicatrization and (6) nasal mucosa. 

In children under one year the authors prefer bone punctures on the anterior aspect of the 

tibia and after that age on the iliac crest. This is because of anatomical reasons which make it 

dangerous to use sternal punctures. The sternum may be poorly ossified and frequently sternal 

punctures are nonproductive. 

In the 20 cases studied, 19 were positive when the bone marrow method was uscd. 

Blood cultures are slow and frequently fail to exhibit the positive organism. 

The study of the serum proteins in the serum by means of electrophoresis is discussed. 

Many illustrations of the tracings in well children with kala-azar not under treatment, in those 

under treatment, and in recovered cases are included. The results from children studied cor- 

spond with th f the classic study by Bent ; respond wi ose of the classic study by Benhaman Actes Gia Pe Vi Max. 

Ecuinococcosis A Boy or THREE YEARS. R. Catva, Arch. pediat., 

Barcelona 3:571 (March-April) 1952. 

The author presents the case history and successful removal of an echinococcal cyst from 

the lung of a child of 3 years. The child was well nourished and his past history was very 

uneventful except that he had had a pet dog which died eight months before. This dog had had 

“lumps” on her body. The mother had found lumps on the child’s body, especially in the 

abdominal wall, which were not painful and did not apparently affect the boy’s health. 

Examination showed a liver enlargement and a mass the size of an orange which seemed on 

palpitation to be connected with the liver. A cyst was found in the lung by x-ray. No symptoms 

referable either to lung or liver had been reported, and the lungs were negative on auscultation. 

Differential diagnosis is discussed, and x-rays of lungs are included in the report. 

ALLEN, Santa Fe, N. Mex. 

TAPEWoRM Cures (TAENIA R. WicANnp and W. Warnecke, Deutsche Med. 

Wehnschr. 78:1493 (Oct. 30) 1953. 

Patients infected with Taenia saginata were treated with various drugs or with a combina- 

tion of drugs with insufflation of air into the lower duodenum by means of a tube. Taenia saginata 

is anaerobe, as are some other intestinal parasites. Eighty-seven patients were treated. Among 

these, 14 were less than 14 years of age. The combination of an insufflation with drugs is claimed 

to be more efficient, although, in the case of benzine treatment, from 13 combined treatments 

three were not successful, while in six treated only with benzine no failures were observed. In 

one case reported, the insufflation alone combined with a saline cathartic was effective. 

AmBERG, Rochester, Minn. 

Chronic Infectious Diseases 

RESULTS IN THE TREATMENT OF TUBERCULOUS MENINGITIS WITH THE USE or STREPTOMYCIN 

AND Isontazip. G, De Tont, Rev. espafi. pediat. 9:749 (July-Aug.) 1953. 

The author outlines the treatment and results in the treatment of tuberculous meningitis in 

the pediatric clinic at the University of Geneva. The six years are divided into three periods, 

with an outline of the treatment for each period and the results. 

At first streptomycin alone was given, for a short time only. This period was from February 

to September, 1947. Only 9.1% survived. 
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From October, ¥947, to February, 1952, streptomycin alone was used, but for longer 

periods of time and with slightly increased dosage. In case of block, intraventricular or sub- 

occipital (cisterna puncture?), streptomycin was given. Paraaminosalicylic acid was also given 
by mouth, with 72% cures. 

In the third period (March, 1952, to the present time), during which streptomycin and 

isoniazid were used, the percentage of cures was 86%. 

The details of dosages, etc., given in each period are outlined minutely, as well as certain 

clinical details of importance to anyone treating tuberculous meningitis. 

ALLEN, Santa Fe, N. Mex. 

ISOLATION OF TOXOPLASMOSIS ORGANISMS IN AN INFANT WITH SERONEGATIVE TOXOPLASMOSIS. 

J. Monatsschr. Kinderh, 101:412 (Sept.) 1953. 

A six-month-old infant was found to have subacute encephalitis due to toxoplasmosis. The 

organism was isolated from the cerebrospinal fluid and passed through 96 mice passages. The 
infant did not have clinical hydrocephalus chorioretinitis, or intracerebral calcifications on x-ray. 

The Sabin-Feldman dye test was 1: 4 at 6 months of age, negative at 914 and 11% months, even 

when toxoplasmosis organisms isolated from the patient's cerebrospinal fluid were used for the 

test. The skin test was markedly positive. 

The patient’s mother had active pulmonary tuberculosis during the end of the pregnancy and 

after delivery. The infant was not breastfed and not in contact with mother or animals. The 

Sabin-Feldman dye test in the mother was 1: 128. Hartenstein, Syracuse, N. Y.. 

Diseases of Blood, Heart and Blood Vessels, and Spleen 

Two Coo_ey-ANEMIA SIBLINGS AND THEIR PARENTS WITH THALASSEMIA MINOR SyMPTOMS. 

MuzaFrer Aksoy, Wein. klin. Wehnschr. 64:397 (May 30) 1952. 

A boy was observed from the age of 18 to 22 months, when he died. His sister was observed 

from birth to an age of 22 months. Repeated blood examinations from an age of 40 days and the 

clinical picture showed a progression, aside from the early presence in the blood of erythroblasts 

and target cells. The erythrocytes of both children were more resistant to hypotonic saline than 

normal erythrocytes. In the blood of the mother, 8% target cells were present and there was a 
slightly increased resistance of the red blood corpuscles to hypotonic salt solution. 

AmBerG, Rochester, Minn. 

ANAEMIA HypopLasticA CONGENITA (ANAEMIA TyPus JOSEPHS-DIAMOND-BLACKFAN) : 

Report oF A CASE TREATED WITH ADRENOCORTICOTROPIN WITH Errect. ARNE Kass 

and ALFRED SuNDAL, Acta paediat. 42:265 (May) 1953. 

A case of anemia typus Josephs-Diamond-Blackfan in a 4-year-old girl has been described. 

She has been dependent on regular blood transfusions with short intervals, most frequently of 

four to six weeks. The clinical features were typical, with a marked reticulocytopenia as the most 

striking hematological finding. After two courses with corticotropin (ACTH) treatment, there 

was a marked increase in the reticulocyte count, both times occurring on the ninth day after 

starting the treatment, with a duration of several weeks accompanied by a spontaneous remission 

of the blood values, and thus the intervals between the transfusions have been prolonged for 15 

weeks. From tHE AuTHors’ SUMMARY. 

COCARBOXYLASE CONTENT OF THE BLOoop IN CuiLpren. C. E. Rarna and O. Forsanper, Acta 

pediat. 42:514 (Nov.) 1953. 

The cocarboxylase content of blood in children has been investigated in 120 cases. The 

enzyme content decreases with advancing age up to 7 years and is thereafter constant. There 

seems to be a correlation between the cocarboxylase content of the blood at different ages and 

the blood picture. We feel, however, that metabolic factors interfere with this correlation. 

From tHE AuTHors’ SUMMARY. 

497 

4 



A. M. A. AMERICAN JOURNAL OF DISEASES OF CHILDREN 
» 

4 Diseases of Nose, Throat, and Ear 

PRiMAry TRACHEAL TUMORS IN THE INFANT AND ADULT. J. G. Gitpert, L. A. MAZZARELLA, 

and L. J. Fert, A. M. A. Arch. Otolaryng. 58:1 (July) 1953. 

Primary tumors of the trachea are rare; 503 have been reported in adults and 43 in children. 

In the adult, 50% are malignant and carcinomatous; in children 7% are sarcomatous. The site 

of the tumor usually is the lower third of the trachea in adults and the upper third in children. 

The predominant benign tumors of childhood in the order of their frequency are papilloma, 

fibroma, and angioma; those of the adult are osteochondroma, papilloma, and fibroma. Usually 

it was an upper respiratory infection that brought the patient to the doctor, but a long history 

of respiratory difficulty preceded the infection. Krapatt, Evanston, Ill 

CONTROVERSIAL PROBLEMS IN ADENOTONSILLECTOMY. JOHN W. ARNOLD, California Med. 

78:444 (May) 1953. 

It is doubtful that the tonsils or adenoids contribute sufficiently to immunity or to hemato- 

poiesis to warrant withholding adenotonsillectomy when there is need for the operation. Focal 

infection, rheumatic fever, and allergic disease must be evaluated in the individual case. A 

seldom-discussed reason for operation is the prophylaxis or treatment of malformation of the 

nose, sinuses, mouth, and jaw. Well-defined indications for adenotonsillectomy include frequent 

occurrence of infection, peritonsillar abscess, cervical lymph-node disease believed caused by 

tonsillar infection, otitis media, and hypertrophy sufficient to embarrass swallowing or breathing. 

The operation may also be indicated in certain cases of impaired hearing, halitosis, or anorexia, 

and sometimes for carriers of diphtheria. 

Psychic trauma can be obviated by proper preparation of a child for the operation he is 

to undergo. 

There is a good deal of evidence of relationship between recent adenotonsillectomy and 

infection with poliomyelitis—and a good deal of evidence to the contrary. Nationwide rules 

cannot be established on the basis of the evidence presented thus far. Since in many cases it 

is unwise to put off adenotonsillectomy, each case in each community in each season must be 

evaluated separately. Pryor, Redwood City, Calif. 

Tue DiaGNosis AND TREATMENT OF ALLERGIC Ruinitis. WALTER E. Owen, Illinois M. J. 

103: 283-287 (May) 1953. 

Allergy is an important phase of rhinology. Histamine release is responsible for allergic 

symptoms. Adequate history, physical examination, cytology of nasal secretions, and skin tests 

are necessary for a diagnosis of allergy. Seasonal allergic rhinitis is due to pollen sensitivity. 

Small optimum dosage technique as recommended by Hansel is used. Careful use of anti- 

histaminic and sympathomimetic drugs are of value in treatment. 

From THe AutTHor’s SUMMARY, 

Acute Astumatic Episopes 1N CHILDREN By Upper RESPIRATORY BACTERIA 

Durine CoLps, AND WiTHOUT BACTERIAL SENSITIZATION. FRANKLIN A. STEVENS, 

J. Allergy 24:221 (May) 1953. 

Asthma may occur with colds in children if they are focally hypersensitive to the bacteria 

causing the second stage of the cold. In the purely infectional type of asthma, attacks occur 

only with colds during the winter, not in summer, These patients require bacterial therapy. 

On the other hand, if there is a frank or even latent allergic bronchiolitis, although there is no 

bacterial sensitivity, the irritating and inflammatory effects of the infection alone will initiate 

an attack, Treatment of the underlying allergy is adequate in these patients. If there are 

several clinical sensitivities, it may be difficult to distinguish between these two mechanisms. 

If asthma occurs with colds during the summer, pollen sensitization should be suspected, and 

if the patients are sensitive to ragweed, asthma may occur with colds until early winter. 

Hoyer, Cincinnati. 
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Norms ON A SCREENING TEST OF ARTICULATION FOR AGES THREE THROUGH ErGHrT. 

Mivprep C. Temp-in, J. Speech & Hearing Disorders 18:323-330 (Dec.) 1953. 

Normative and validity data on 480 subjects split equally at the ages of 3%, 4, 4%, 5, 6 and 

7 on the Templin Screening Test of Articulation. Correlations between the screening and 

diagnostic tests preesnted are 0.94 and above for single age levels. Only at 7 years do the 

differences between the sexes become significant. There is a tendency for the subjects from 
higher economic levels to give better scores. Paria, Wichita, Kan 

Tue RELATIONSHIP BETWEEN ARTICULATION AND OTHER DEVELOPMENTAL FACTORS IN 

CHILDREN. RopNney W. Everuart, J. Speech & Hearing Disorders 18:332-338 (Dec.) 

1953. 

One hundred ten elementary children, having articulatory deviations, were compared with 

110 elementary children with normal articulatory patterns in regard to age of holding up head, 

onset of crawling, sitting, walking, talking, voluntary bladder control, eruption of first tooth, 

grip, height, weight, and handedness. Children with normal articulation showed better intellec- 

tual development. There was a slight tendency for reading delay in the group with defective 

articulation, particularly in the male sex. Patwen. Wichita: Kan _MER, 

PossIBILITIES OF RESEARCH FOR PusLic ScHoot SpeecH THERAPISTS. MILDRED C. 

TEMPLIN, J. Speech & Hearing Disorders 18:355-359 (Dec.) 1953. 

Public school speech therapists are forced to make frequent decisions on practical problems 

which confront them and which are amenable to experimental study. Their chief role in 

research lies in formulating specific questions about the problem, and the gathering of research 

data on these questions. Patnrn. Wichita. Kan 

AUDIOMETRIC TESTING OF HEARING OF SCHOOL CHILDREN. SAMUEL M, WIsHIK, and 

Evizasetu R. Kramo, J. Speech & Hearing Disorders 18:360-365 (Dec.) 1953. 

One thousand seven hundred twenty-six children in the Reading School District, Reading, 

Pa., in the fifth and sixth grades, were studied. All had been routinely tested in the first, third, 

and fifth grades. In the first six grades 6.5% of children given an audiometric test failed once 

or more. The finding of new cases amply justifies a program of biennial testing through 

the first six grades. A significant number of children have impaired hearing for periods of less 

than two years’ duration but of more than several weeks’ duration. 

Patmer, Wichita, Kan. 

Group AupDITORY TRAINING UNIT FOR PrEscHOOL CHILDREN. T1iNA E. Bancs and JAMES 

L. SuHaptey, J. Speech & Hearing Disorders 18:366-372 (Dec.) 1953. 

Circuit diagrams and description of a group auditory training unit designed to meet practical 

and exacting criteria for educational as well as research purposes are presented. Initial experi- 

ence with this equipment shows that language may be developed in many so-called deaf children. 

Patmer, Wichita, Kan. 

ADAPTION TO DELAYED SIDETONE. CHESTER J. ATKINSON, J. Speech & Hearing Disorders 

18 : 386-391 (Dec.) 1953. 

Twenty male subjects read 15 phrases during the first 75 seconds of an experiment in delayed 

sidetone and then 60 phrases in reading periods of from 4 to 15 phrases at delays of 0.03, 0.06, 
0.09, 0.12, 0.15, 0.18, 0.21, 0.24, 0.27 and 0.30 seconds. 

Speakers appeared to read phrases more loudly and slowly when their sidetone was delayed. 

This study did not demonstrate adaptation to delayed sidetone in either sound pressure level or 

duration of speech, but perhaps a longer reading time might show significance. The study did 

not measure adaptation for perspiring palms, breath control, quality, repetitions, and mispronun- 

ciations. Patmer, Wichita, Kan. 
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Dermoiw Cyst or THE Nose: Case Report. K. Somers, Plast. & Reconstract. Surg. 10:365 

(Nov.) 1952. 

Somers reports a case of a dermoid cyst of the nose in a 17-month-old child. There was a 

swelling between the eyes and over the nasal bridge. There was a fistulous opening over the 

bridge at about 2 cm. from the nasal tip, which was present at birth. Fluid had escaped inter- 

mittently from this opening. After the patient was injured by a fall, the swelling increased and 

was opened by a local physician, who removed about an ounce of purulent bloody material. 

Later, when the sinus tract was probed, hairs and cartilaginous material were drained out. 

When the patient was placed under the care of Somers, an x-ray of the skull was taken, revealing 

a lobulated lighter area about 1.8 cm. in diameter near the nasion; this did not seem to be 

connected with the skull or frontal sinuses. Iodized oil U. S. P. (Lipiodol) was injected into the 

tract and filled a cystic area, about 2 cm. in diameter, superior to the frontal sinuses, ethmoid 

region, and brain cavity. With an endotracheal anesthesia, an incision was made over the nasal 

dorsum extending from the glabella down to and surrounding the opening of the sinus. The 

tubular tract was excised down to the main cyst. The left nasal bone was found to be destroyed, 

the right in part. The entire lesion was finally dissected, and the patient was discharged from 

the hospital at the end of 10 days. One week after the operation, the bridge appeared to be 

wider with more or less depression. If later growth does not correct the contour, plastic surgery 

will be advised after puberty. 
Settzer, Philadelphia [A. M. A. Arcu. OToLarync.] 

Tue Tonsit AND ApDENOID Pros_em. G. E. Canad. M. A. J. 68:9-15 (Jan.) 1953. 

The history of tonsillectomy is reviewed briefly, and indications for the operation are 

discussed. The author stressed the point that operation should depend at least 50% on the 

history, and points out that the appearance of the tonsils is by no means an adequate basis for 

determining the need for operation. He feels that adenoidectomy alone may be of benefit in 

repeated colds, ear infections, or nasal blockage. In the absence of frequent sore throats or 
cervical adenitis the tonsils should be left. McGurcan, Evanston, I1l. 

Curonic MAXILLARY StNusitis IN CuoiLpHoop,. G. M. H. VEENEKLAAS, Presse méd. 58:479 

(April 26) 1950. 

Maxillary sinusitis occurs more frequently in childhood than is suspected and may lead to 

grave impairment of the general physical condition. Sinusitis may be brought about by obstruc- 

tion from allergic reaction, by infections of the tonsils and adenoids, as a complication of 

contagious disease, as a result of underwater swimming, or from a cold damp climate. Sinusitis 

may lead to infection of the neighboring structures of the nasopharynx and to bronchitis. It 

may affect the development of asthmatic attacks or be the forerunner of endocarditis, arthritis, 

or nephritis. 

Roentgenograms, properly taken, will establish the diagnosis. Treatment should start with 

elimination of the inciting cause. If shrinkage of the affected mucous membranes by use of 

ephedrine nose drops does not clear the sinuses, penicillin should be used. If this is not successful, 

lavage of the sinus may be tried. Sometimes this procedure has to be repeated several times in 

order to effect a cure. Occasionally a very stubborn case may yield to the use of autogenous 

vaccine, or more radical surgery may cure the condition. DarFINeE, Melrose, Mass. 

DETECTION AND RE-EDUCATION OF THE DeaF CHILD As CARRIED Out IN SOUTHWEST OF 

France. JEAN Despons, MICHAEL PoRTMANN, CLAUDINE POoRTMANN and ODETTE 

TAILLEFER, Presse méd., Supp. 81, p. 3 (Dec. 20) 1952. 

The problem of infantile deafness is studied in the southwest of France through three stages : 

detection, diagnosis and exact evaluation of the deafness, and direction to be given to the audi- 

phonic reeducation. 
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Detection at preschool age is chiefly effected by the attentive parents or physicians of general 

medicine, infantile psychiatry, and phonology. Any delayed speaking should necessitate an 

audiometric examination. An important point is the school medical inspection with its systematic 

tests and special audiometric and otorhinolaryngological examination of any child who is 

backward, lazy, defectively speaking, etc. 

Evaluation of deafness is made in an especially well-fitted laboratory (telephonometric room), 

where the following tests are performed by specialists of infantile audiometry: tonal and vocal 

audiometry, picture test, reaction of the name call, bells test, psychogalvanometry (Laboratory 

of Audiology, Service O. R. L., Hospital Saint-André Bordeaux). 

The direction to be given to the reeducation is secured by comparing the audiometric, psychi- 

atric, and familial inquiries. When the children show a normal mental level they are directed, 

according to the degree of deafness, either to the school board for deaf and dumb or to the 

reeducation courses at the Phono-Audiology Center (Service O. R. L., Hospital Saint-André, 

Bordeaux) with electroacoustic amplification for minor half-deaf and major half-deaf. The 

latter will be reeducated by creating a phonologic conscience through such means as auditory 

training by amplification, visual training (labial reading, oscilloscopy), reading and articulation, 

etc. Such treatments may be started as early as 4 to 5 years of age; they are preceded by a 

stay in the “Jardin d’enfants” where the auditory paths and centers are first educated by 

amplification of the usual noises. 

In conclusion, the authors point out that an audiometric and psychiatric investigation should 

be carefully carried out before making the grave decision on the choice of the establishment 

suitable for the child. 

Such a laboratory, as available in Bordeaux, constitutes a sorting center where the direction 

to be given to the phonologic reeducation of deaf children is determined in a most rational and 

efficient way. 
THE AUTHORS’ SUMMARY. 

TREATMENT OF Acute LaAryNGITIS (PsEUDO-CrouP) IN INFANCY WITH ANTIHISTAMINES. 

RAFAEL DE LA Portitta Lavastipa. Rev. cubana pediat. 25:224 (April) 1953. 

Fourteen cases of croup were treated with different kinds of antihistamines with good 

results. The author reports quite dramatic relief of symptoms if antihistamines are given very 

arly in the disease. 
NeEtson, San Francisco. 

AGENESIS OF THE EXTERNAL Aupitory CANAL. J. M. Tato, J. A. Bexto, and J. J. CASTELLANO, 

Acta oto-rino-laring. Ibera Am. 4:85, 1953. 

The problem of agenesis of the external auditory canal is discussed. In cases of bilateral 

agenesis it is important to perform surgery early. Three to 4 years is the ideal age for surgery. 

At this age both the esthetic and functional problems involved will be favorably influenced 

because of the following: (1) there is a greater chance for stereoacusia; (2) surgery acts as a 

prophylaxis of deafness; (3) surgery eliminates complications resulting from either otitis media 

or mastoiditis, and (4) a useful cavity is produced in case there is a necessity for a hearing aid 

in later life. In cases of unilateral agenesis early treatment is not as important. Tato and his 

associates describe their technique in three stages. The first step is a radical mastoidectomy 

which helps to evaluate the size and position of the tympanic cavity and its relation to the dural 

plate and the semicircular canals. If this cavity is extremely small and the dural plate 

of middle fossa is low, the approach to the semicircular canal is very difficult. Tato and his 

associates remove this dural plate and insert an autogenous bony implant which has the function 

of raising the dura, thus presenting a more adequate approach to the semicircular canals. The 

second step of the operation is a fenestration. The third step is the insertion of a dermal graft, 

preferably from the inner surface of the arm, which is shaped in the form of a finger of a glove. 

Tato and his associates report 15 cases in which they have had very gratifying results in 

reestablishing a well-lined mastoid cavity, with good hearing and a well-formed external 

auditory canal. Persky, Philadelphia [A. M. A. Arcu. OTOLARYNG.]. 
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HEARING Tests ror H. A. E. Van DISHOECK, Maandschr. kindergeneesk. 21:317 

(Oct.) 1953. 

Van Dishoeck discusses modern hearing tests for children, The sweeptone used in continuous 

audiometry is especially suitable for this purpose. Moreover, coritinuous audiometry provides 

us with better and more exact information as compared with octave audiometry. The great 

importance of detecting hearing losses in children as early as possible is emphasized. At present, 

many hard-of-hearing children are still undiscovered and untreated. 

From THE AuTHOR’s SUMMARY. 

Diseases of Gastrointestinal Tract, Liver, and Peritoneum 

RETROPERITONEAL TUMORS IN CHILDREN: ROENTGEN D1taGNosis. Howarp L. STEINBACH 

and Reynoip F, Brown, California Med. 78:263 (April) 1953. 

A study was undertaken to determine whether there are any features of retroperitoneal 

tumors in children that might be demonstrated on roentgenograms to aid in identifying them 

preoperatively. The study was limited to Wilms’s tumor of the kidney and neuroblastoma. 

Calcification was found in 57% of the neuroblastomas and in 12% of Wilms’s tumors. 

Calcifications in neuroblastomas differed from those in Wilms’s tumors. Calcification in neuro- 

blastoma was more frequent in older children than in the younger ones. 

The kidney was frequently displaced by both types of tumor. However, the neuroblastoma 

always displaced the kidney downward, or downward and slightly outward. 

In most instances, the Wilms’s tumor also displaced the kidney downward and outward, 

but in some instances upward and medially. This, of course, depended upon the site of origin 

of the tumor, 

There was a distortion of the intrarenal structures in 75% of the cases of neuroblastoma and 

in 71% of the cases of Wilms’s tumor. Pryor, Redwood City, Calif. 

Untrowarp Errects OF ENEMATA IN CONGENITAL MEGACOLON. Mary R. RIcHARDS and 

Rosert B. Hiatt, Pediatrics 12:253 (Sept.) 1953. 

The problem of untoward reactions to enemata in cases of congenital megacolon has been 

discussed and nine cases of such reactions presented. The evidence, although admittedly incom- 

plete, seems to favor water intoxication as the basis of most of these reactions. Other possible 

etiologic factors are discussed. 

A routine for the prevention of syncope by the use of isotonic enema solutions in cases of 

congenital megacolon is advocated. The use of tap water or soapsuds enemas or of solutions 

containing potentially toxic substances such as magnesium sulfate is contraindicated in congenital 

m lon. egacolot From THE AUTHORS’ SUMMARY. 

ABNORMAL ELECTROLYTE COMPOSITION OF SWEAT IN CysTIC FIBROSIS OF THE PANCREAS: 

CLINICAL SIGNIFICANCE AND RELATIONSHIP TO THE Disease. Paut A. pi Sant’ 

AGNESE, Ropert C. Dariinc, Georce A, Perera, and Suea, Pediatrics 12:549 

(Nov.) 1953, 

The electrolyte composition of sweat secreted in response to a standard mildthermal stimulus 

was found to be abnormal in 43 patients with cystic fibrosis of the pancreas. Sodium and 

chloride concentrations in sweat were two to four times as high as those found in 50 patients 
with a variety of other diseases. Sweat potassium levels were also increased in cystic fibrosis 

of the pancreas, although not to the same extent. In contrast, the amount of sweat was not 

significantly different in patients with fibrocystic disease of the pancreas and control patients. 

It was shown that pancreatic deficiency, chronic pulmonary disease, and the administration of 

certain drugs do not per se affect the electrolyte composition of sweat. It was also demonstrated 

by metabolic studies that disturbances in renal and adrenal function are not responsible for 
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the high sweat chloride and sodium in fibrocystic disease. The dissociation between increased 

electrolytes in the sweat and their very low levels in the urine during salt restriction are unique 

to this condition. 

The fact that the sweat glands do not retain salt effectively in hot weather, during salt 

restriction, or when desoxycorticosterone acetate is administered points to a disturbance in the 

sweat glands themselves. This abnormality may not be pathognomonic of cystic fibrosis of the 

pancreas, but it is an expected finding. 

These disturbances in sweat composition, together with preliminary observations of abnormal 

salivary gland secretion, suggest that the secretory activity of many and perhaps all exocrine 

glands is affected in cystic fibrosis of the pancreas. The term “mucoviscidosis” does not seem 

justified in view of the fact that at least two nonmucus secreting structures are affected in this 

condition. 

Massive salt loss through sweating in hot weather accounts satisfactorily for the “heat 

casualties” in cystic fibrosis of the pancreas. The mechanisms are discussed, and it is emphasized 

that the symptoms are initiated by pure salt loss and the consequent reduction in extracellular 
. fluid volume. Since the condition may, if not treated, lead to fatal cardiovascular collapse, it 

should be regarded as an acute medical emergency. 

Under the usual circumstances serum electrolyte concentrations are normal in fibrocystic 

disease of the pancreas. In the presence of marked pulmonary dysfunction in this disease, the 

bicarbonate of the plasma is elevated and the chloride reduced in compensation. It is therefore 

necessary to demonstrate a lowered serum sodium as well as chloride to detect the massive 

salt loss which may occur in hot weather. Toon van Avrmons Susans, 

ExsTROPHY OF THE CLoaca. HENRY SWAN and Scorr P. Pediatrics 12:645 

(Dec.) 1953. 

Three newborn premature infants were seen with an unusual and extensive congenital abnor- 
mality involving bowel, urogenital tract, bony pelvis, and anterior abdominal wall. 

The term exstrophy of the cloaca is suggested as a simple term for a complex situation. 

The embryological development of this anomaly is discussed. Any satisfactory explanation 

must explain interposition of cecum between a bipartite bladder. It is possible that current 

theories regarding the development of the cloaca must be revised in the light of these obser- 

vations. 

A plan for the surgical correction of this anomaly is presented. 

From THE AuTHORS’ SUMMARY. 

MyocarpIAL Frprosis (“Cuore with CigRHOSIS OF THE LIVER IN AN ELEVEN- 

MontH-Otp InFant. M. Necri and L. Mosca, Pediatria 61:564 (July) 1953. 

An 11-month-old baby was known to have had an enlarged liver for eight months. On 

admission to the hospital, she had a fever, enlarged abdomen, ascites with transudate, a mitral 

systolic murmur, and very obvious venous enlargement over the lower chest, indicating a 

collateral circulation. At autopsy, in addition to cirrhosis of the liver, the heart was enlarged, 

and a fibrous myocarditi, was found in wall of the left ventricle. The suggestion is offered that 

the whole picture may have been caused by a virus infection. Hiccins, Boston. 

DyscINESIA OF THE CARDIA AND Lower Esopnacus 1N INFANTS. P. Mepa and A. ZANINI, 

Pediatria 61:733 (Sept.) 1953. 

Four cases are reported of functional stenosis of the cardia in infants, the youngest 3 months 

and the oldest 18 months old. Esophagoscopy showed a reddening of the lower esophagus. Dila- 

tion proved of help in relieving the condition. A history of allergy was found in two of the cases 

and tuberculosis and rickets in one each. The other therapeutic approach was to relieve the 

esophagitis. As the children grew older, the condition appeared to have completely healed. 

Hicerns, Boston. 
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CorticaL SUPRARENAL INSUFFICIENCY AND GASTROINTESTINAL DISTURBANCES OF INFANTS. 

C. Gammaro, Pediatria 61:748 (Sept.) 1953. 

The symptoms of gastrointestinal disturbances in infants, especially of the sodium chloride 

metabolism, suggest in many cases a suprarenal deficiency. Working on that theory, 12 such 

infants were treated by injections of desoxycorticosterone and also were given adequate salt 

intake, The clinical results of this method of treatment were very good. 

Hicerns, Boston. 

CHEMOTHERAPY AND ANTIBIOTICS IN ACUTE NUTRITIONAL DISEASES OF THE INFANT. M. 

DE LA IciestA, Arch. pediat., Barcelona 4:35 (July-Aug.) 1953. 

This is a discussion of the uses of antibiotics and sulfonamides in diarrheas with methods of 

determining the best therapeutic agent in each case. The side effects are listed, and in the case 

of chloramphenicol the development of agranulocytosis and aplastic anemia must be noted. This 

is much more serious than the side effects in other antibiotics, as the simple leaving off of the 

drug will not help. In penicillin, vitamins given after the drug will relieve the glossitis and 

stomatitis sometimes found in large doses of penicillin given by mouth. 

Whether chloramphenicol affects the bone marrow or an antianemic factor elsewhere is not 
clear. 

In cases of nausea, the antibiotics are very effective when given by rectum. 

The author has found chlortetracycline (Aureomycin) especially effective in diarrheas of the 

newborn where the causal organism is a virus. Aten, Santa Fe, N. Mex. 

Hepatic Giycocen Disease: DirrereNTIAL Dracnosis, J. Pou Diaz, Rev. espafi. pediat. 

8:517-632 (Sept.-Oct.) 1952. 

The author feels reclassification is necessary in the area of glycogen disease. There exist 

cases of glycogen disease without the classical findings of van Creveld and von Gierke and 

hepatomegalies of a chronic nature with various superimposed diseases. 

The dwarfism with hepatomegaly must be differentiated from many diseases and syndromes 

which the author lists, but the important differentiation to be made is between glycogen disease 

and hypertrophic hepatic cirrhosis. 

In the latter, both the spleen and the liver are enlarged, and there is ascites, icterus, and 

collateral circulation, none of which is present in glycogen disease. In glycogen disease there is a 

normal liver function which is not present in cirrhosis, Glycogen disease also gives signs of endo- 

crine involvement, and other organs besides the liver may be affected. This is not true of 

cirrhosis. The other diagnoses, such as steatorrhea, glycogenesis, cirrhosis, and amyloidosis, 

must be reserved for pathological and histochemical procedures. 

ALLEN, Santa Fe, N. Mex. 

Disease: I. Criticism or THE MetuHops or INvesTIGATION. H. A. WEIJERS 

and J. H. vAN pE Kamer, Acta padiat. 42:24 (Jan.) 1953. 

The value of various methods generally used in the assessment of disturbed fat absorption 

is discussed, microscopic and chemical determination of fat in feces, expressed or not with 

regard to dry substance or calculated as coefficient of absorption, the measuring of a lipemia, 

and the determination of a vitamin A tolerance curve. Only the coefficient of absorption appears 

to be a good standard of measurement for the judging of disturbed fat absorption. To explain 

steatorrhea other than as an absorption disturbance, fat excretion in the intestines must also be 

taken into account. From THE AuTHors’ SUMMARY. 

Cortrac Disease: II. Tue Presence 1N WHEAT oF A Factor HaAvinG A DELETERIOUS 

Errect rn Cases or Coeviac Disease. W. K. Dicke, H. A. Wetjers, and J. H. VAN DE 

Kamer, Acta pediat. 42:34 (Jan.) 1953. 

Attention is drawn to the different effects of different kinds of cereals and starches on patients 

with celiac disease, The effect of wheat flour is unfavorable, while that of wheat starch is harm- 

less. The harmful effect is produced by a still unknown substance and not by starch. The sub- 
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stance in question is provisionally cailed the “wheat factor.” The effect of this factor is judgid 

according to its ability to produce or aggravate anorexia, vomiting, diarrhea, and steatorrhea. 

Several conclusions as to the significance of this factor are presented. 

From THE AuTHORS’ SUMMARY. 

Coetiac Disease: IV. AN INVESTIGATION INTO THE INJURIOUS CONSTITUENTS OF WHEAT 

IN CONNECTION WITH THEIR ACTION ON Patients witH CoeLtiac Disease. J. H. VAN DE 

Kamer, H. A. Weryers, and W. K. Dicxe, Acta pediat. 42:223 (May) 1953. 

Based on the results of an investigation of a number of patients with celiac disease, the harm- 

ful action of wheat flour was shown to be chiefly inherent to the gliadin fraction. 

From THE AutHors’ SUMMARY. 

Etro.ocicaL StuDIES ON INFANTILE DIARRHOEA IN FINLAND. ILart RANTASALO and NIILO 

HALLMAN, Acta pediat. 42:246 (May) 1953. 

Results have been given on the occurrence of Salmonella, Shigella, and Escherichia coli 

Types O-111, O-55, O-44, and O-26 in the excrements of infants belonging to a series from a 

Finnish hospital for children. The undergroup of Escherichia coli are not studied. During the 

first period in the course of which 259 infants were under treatment (33 of them over one year 

old) only bacteria of the Salmonella and Shigella groups were studied. They were found in 

about 5% of the cases. Two of them were Salmonella paratyphi B and the remainder Shigella 

sonnei. These microorganisms were considerably more abundant in older children. During 

the second period which immediately followed the first a study of 270 infants was made who were 

all under one year of age. Salmonella paratyphi B was demonstrated once and Salmonella 

typhimurium twice. Bacilli of the Shigella group were not found. 

In this group of infants the Escherichia coli Type O-111 was found in 14 patients, Type O-55 

in 2, Type O-44 in 16, and Type O-26 in 29 patients. Escherichia coli Strains O-111 and O-26 

were found for the most in toxic diarrheas. In the milder forms, particularly in cases simul- 

taneously suffering from a respiratory infection, a positive finding was less frequent. Escherichia 

coli Type O-111 was recovered from six to eight patients who had fallen ill with diarrhea at the 

same orphanage. This strain was more often present in patients transferred for treatment from 

the various child welfare institutions, although no noteworthy epidemic of diarrhea had occurred 

at any of them. The remainder were individual cases scattered all over the country. 

The Escherichia coli types studied were most often present in infants 3 to 6 months old and 

least often in infants over 6 months of age. The seasons of the year did not affect the occurrence 

of these strains in any particular way. 

The control series embracing 68 completely healthy children yielded one case of Escherichia 

coli Type O-44. It was also found in five infants recovering from diarrhea, at a later stage, 

although the stool specimens had been negative on admission. On the basis of the results it seems 

probable that Escherichia coli Types O-111 and O-26 are to some extent significant in the 

etiology of infantile diarrhea. Escherichia coli Type O-55 was so infrequent in this series that 

no conclusions are justified with regard to it. Fanon tax Auruons’ 

Nervous Diseases 

Group THERAPY WITH PrEscHOOL CHILDREN HaAvinG CEREBRAL Patsy. CorrMaN 

and Outre Backus, J. Speech & Hearing Disorders 18:350-354 (Dec.) 1953. 

Six cerebral palsied children ranging in age from 3 to 7 years attended a speech clinic two 

hours each morning for a period of 12 weeks for each of two semesters. The authors feel that 

therapy for children with cerebral palsy should be based upon emotional as well as motor needs 

and that how well such needs are met will influence to a great extent their ability to acquire and 

use motor skills. The group situation permits a number of procedures for meeting the individual 

emotional needs of these children. Patmer, Wichita, Kan. 
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Potiocipar Activity wF SomME COMMON ANTISEPTICS WITH SPECIAL REFERENCE TO LGCAL- 

1zED PaRALysis. Haroip K. Faser and Lutaer Done, Pediatrics 12:657 (Dec.) 1953. 

Evidence herein presented that poliomyelitis virus may in rare instances be introduced into 

the body by penetrating local trauma (tonsillectomy, injections) emphasizes the importance not 

only of proper sterilization of instruments, needles, and syringes, but also of preparing the 

surface to be traumatized with an antiseptic capable of quickly destroying poliomyelitis virus, 

preferably within half a minute. 

Of the local antiseptics tested, mild (2%) tincture of iodine was found to be very highly 

effective, tincture of thimerosal (Merthiolate) moderately so, tincture of nitromersol (Metaphen) 

and 2% hexachlorophene only slightly effective; and ethyl alcohol (70%) and tincture of benzal- 

konium (Zephiran), ineffective, all within the stated time limit. The mild tincture of iodine is 

therefore recommended for routine use. 

Antiseptic should also be applied to the stopper of the vial before withdrawing material for 

injection. 

While the preventive prophylactic value of local antisepsis against poliomyelitis is undoubt- 

edly limited, its routine use is clearly indicated and might prevent some occurrence of localized 

paralysis. From THE AUTHORS’ SUMMARY. 

ACTH anp EpiLeptirorM Seizures IN CHILDHOOD: A PRELIMINARY Report. A. C. Watt, 

South African M. J. 27:407-409 (May) 1953. 

Corticotropin (ACTH) was tried in two children with intractable severe petit mal. The 

authors theorized that such seizures might be due to scattered bilateral areas of demyelination, 

the result of virus infection. On this basis, corticotropin was given on an empirical basis. In 

both cases improvement was dramatic and maintained. 

The authors presume that corticotropin works on the basis of an autoantigen antibody 

reaction in diseased brain tissue, or else directly affects epileptogenic foci biochemically. 

McGuican, Evanston, 

ELECTROENCEPHALOGRAPHIC FINDINGS IN ENCEPHALITIS IN CHILDREN. ANDRE GAUTIER and 

Nico_e Bovet-Dusois, Ann. pediat. 181:353 (Dec.) 1953. 

Seven cases of encephalitis of various etiology in children aged 1 to 12 years have been 

studied. The electroencephalogram was recorded in each case, possibly several times. In four 

cases the encephalitis occurred after measles, in one case after poliomyelitis, in another case 

after whooping cough, and in the last case after chicken pox. 

The analysis of the electroencephalogram shows that the records in the acute period are 

very different from those in the subacute one. Improvement of the electroencephalogram 

after a month was a good prognostic sign. The persistency of severe electroencephalographic 

symptoms was encountered, on the contrary, when psychical disturbances remained. 

From THE AuTHORS’ SUMMARY. 

CLINICAL AND ETIOPATHOGENETIC OBSERVATIONS ON A CASE OF THE GUILLAIN-BARRE 

SynpromeE. E, Orvanp1, Lattante 24:109 (Feb.) 1953. 

A 5-year-old boy, one month after an attack of measles, developed a multiple neuritis 

(Guillain-Barré syndrome), He showed weakness beginning in the legs, with loss of deep and 

superficial reflexes and signs of intracranial pressure. He gradually lost the ability to walk. 

Lumbar puncture showed a clear fluid, with 10 cells and considerable albumin and globulin. The 

child’s condition got gradually worse over a period of one week, then remained stationary for one 

month, following which muscular strength gradually returned. He was able to walk at the 

time of his discharge 10 weeks after the onset. The author suggests that the condition may have 

been due to a tissue reaction to the measles infection. Hicoms, Boston. 
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THE VALUE OF RADIOLOGICAL AND STRATIGRAPHIC EXAMINATIONS IN THE DIAGNOSIS OF 

Ceresrat Hemiatropny. P, Duranp, Minerva pediat. §:271 (April 30) 1953. 

X-ray examinations of the skull will reveal in babies with a unilateral cerebral hemiatrophy 

(1) a displacement of the fontanelle and sagittal suture to the affected side and (2) a com- 

pression of the two tables of the skull with a smooth bony surface on that side. As the 

hemiatrophy becomes more marked, x-ray will reveal an elevation of the temporal bone, bulging 

out of the orbit, and enlargement of the frontal, ethmoid, and sphenoid sinuses; the vault on 

the affected side will show hypoplasia. Hiccins, Boston. 

EFFECT OF PNEUMOENCEPHALOGRAPHY ON THE EOSINOPHILE COUNTS OF THE CIRCULATING 

BLoop, ON THE SopIUM AND Potasstum CONTENTS OF THE BLoop SERUM, AND ON 

THE URINARY EXCRETION OF 17-KETOSTEROIDS AND OF 11-OxycorTicosTEROIDs. U. 

PELLEGRINI and I. SALa, Pediatria 61:160 (March) 1953. 

The injection of air in the making of encephalograms on nine children, most of them epilep- 

tics, resulted in (1) a lowering of the eosinophile count in the circulating blood, (2) a lowering 

of both the potassium and sodium contents of the blood serum, and (3) in a diminution for about 

24 hours in the urinary excretion of 17-ketosteroids and of 11-corticosteroids, These changes 

indicate that the air injections stimulate the diencephalon and produce activation of the vege- 

tative nervous system through the adrenal corticotropic hormone. Stiseues Westen 

Two Cases oF BrRUCELLAR MENINGITIS CuRED By Antibiotics. G. Cascio, Pediatria 

61:238 (March) 1953. 

Two cases of meningitis occurring in the course of Brucella melitensis infection are reported. 

The meningeal signs came on gradually. In one case there was a relapse a few weeks after 

the meningitis seemed to be cured. The spinal fluid findings show a clear to slightly cloudy 

fluid; the cell counts were between 120 and 640; the Pandy tests were positive; in one of 
the cases, the Brucella organisms were recovered by culture of the fluid. The treatment of 

one child was by streptomycin, intramuscularly and intrathecally, and of the other child by 

chlortetracycline (Aureomycin), orally. Boston 

PsycHIATRIC SEQUELAE OF INFANTILE ENCEPHALOPATHIES: SYMPTOMATIC OLIGOPHRENIA 

AND AUTOCHTHONOUS OLIGOPHRENIA. JERONIMO DE Moraaa, Rev. espafi. pediat. 8:607 

(Sept.-Oct.) 1952. 

The author feels that diagnosis of childhood encephalopathies should be made early in order 

to distinguish between symptomatic oligophrenia and autochthonous oligophrenia. 

The diagnosis of a brain injury or neurological lesion is important, but it is more important 

to understand the difference between the feelings of such a child when he attempts talking and 

walking and that of a child who has a germ plasm defect. 

To give an example, the child with a spastic hemiplegia or even a minor neurological lesion 

may have actual damage to the organ of speech, whereas the trouble in the autochthonous 

oligophrenic is that speech is slow but never vehement, and there is not the frustration found 

in a spastic child. The frustrations of the learning process should be understood and assistance 

given in the training of children with encephalopathies. The author gives further distinction 

between the two types of retardation. Aten, Santa Fe, N. Mex. 

AGENESIS OF THE Corpus CaLLosuM IN INFANTS. K. BracHFELp, J. Houstex, and A. 

Rustin, Pediat. listy 8:252, 1953. 

The authors describe four typical cases of agenesis of the corpus callosum, recognized 

clinically (of these one confirmed at post mortem) and one case of a lesion of the corpus callosum 

diagnosed at post mortem. The latter developed following obstructive hydrecephalus. The 

typical radiographic features of the disease are given, and the clinical signs of this rare mal- 

formation discussed. From THe AutHors’ SUMMARY. 
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ExtrapurRAL BreEpING yn a or Nine Montus. H. W. SteNvers, Maandschr. 

kindergeneesk. 21:109 (April) 1953. 

Five cases of epidural hemorrhage in children are mentioned after a short review of some 

diagnostic points. The youngest child was aged 9 months. The one case not operat: d on died. 

The principal conclusions are as follows: Severe epidural hemorrhage is possible with 

children aged even less than one year. An epiddual hemorrhage can occur without a fracture of 

the skull. Ophthalmological examination is necessary in all cases. Testing of the optokinetic 

reactions, if this is possible, can give important information, which will help to control the 
recovery. 

y From THE AuTHOR’s SUMMARY. 

Diseases of Genitourinary Tract 

Urotocica. Prostems 1n INFANTS AND CHILDREN. Know ton E. Barser, Illinois M. J. 
103:157-159 (March) 1953. 

In this paper Barber points out that in urological problems in infants and children congenital 

anomalies comprise most of the pathological conditions found. These anomalies must be diagnosed 

and corrected early in life before irreparable damage is done. Very few subjective findings are 
present early in life. Objective findings are far more important in these cases. 

The urologist was required to develop new methods of examining these cases and to devise 

and perfect new instruments. New standards of selecting cases for complete urological studies 
have had to be determined. The advent of intravenous or intramuscular pyelograms has been of 

tremendous value. Certain x-ray findings have been demonstrated that have formulated criteria 

for diagnosing intraurinary-tract and extraurinary-tract pathology and abdominal conditions. 

Some pathological conditions are similar to adult pathology. Hydronephrosis, whatever the 

etiology, may be easily overlooked. Intravenous or intramuscular pyelograms may determine the 

presence or absence of urinary tract pathology. Reduplication of the kidneys and ureters may 

cause intermittent obstruction with attacks of abdominal pain. Intravenous or retrograde pyelo- 

grams will demonstrate the anomally. Mesenteric cysts may simulate the cystic kidney. Diagnosis 

can be made by intravenous or retrograde pyelograms. The two commonest tumors of the abdo- 

men in children are tumors of the kidney and the neuroblastoma sympatheticum. Tumors of the 

kidneys, which are silent usually, occur in the first or second year of life; neuroblastomas occur 

later. Barsour, Peoria, III. 

ExcrETION OF AMMONIUM IN Cases oF ACUTE TUBULAR NECROSIS WITH ACIDOSIS AND 

ALKALINE Urine. H. L. pe Oxtviera, Metabolism 2:36 (Jan.) 1953. 

The mechanism of ammonium production by the kidneys of patients suffering from acute 

renal failure was studied. In these patients the production of ammonium in response to meta- 

bolic acidosis was normal despite a definite inability to acidify the urine. The author offers 

the suggestion that these findings are not in agreement with the usually accepted hypothesis 

that the excretion of ammonium is dependent on the mechanism of acidification of the urine. 

Kapran, New York, 

EVIDENCE FOR THE PRESENCE OF AN AMPHOTERIC ELECTROLYTE IN THE URINE OF PATIENTS 

with “RENAL TusBuLarR Aciposis.” J. Dawson, E. Dempsey, F. Bartter, A. Lear, 

and F, ALLBRIGHT, Metabolism 2:225 (May) 1953. 

In the urine of a patient with hyperchloremic hypophosphatemic renal acidosis there was 

present a substance which exerted buffering action between a pH of 8 and a pH of 2.7, which 

is the range in which organic acids exert their buffering effect. This buffering action was not 

accounted for by the presence of amino acids. Furthermore the sum of the measured anions 

exceeded the measured cations indicating the presence of an undetermined cation. The urine 

also possessed considerable buffering capacity between a pH of 8 and a pH of 10, and this was 

not due to the presence of ammonia. 

The data suggested the presence of an amphoteric electrolyte in the urine of this patient. 

The substance has not yet been identified. Kaptan, New York. 
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INFANTILE RENAL Aciposis. R. Lightwoop, W. W. Payne and J. A. Brack, Pediatrics 12:628 

(Dec.) 1953. 

Thirty-five new cases of renal acidosis in infants are presented. Clinically there is failure to 

thrive with vomiting and obstinate constipation starting from the fourth to sixth month of life. 

Biochemically, there is a hyperchloremic acidosis with a neutral or alkaline urine. Radiologically, 

evidence of renal calcification was present in 13 of the 35 cases. 

The treatment is to give sufficient alkali (as citrate, lactate, or bicarbonate) to bring the 
alkali reserve up to the lower limit of normal. The prognosis is good, cure resulting in all cases. 

The etiology and pathology have been considered; it is suggested that the cause lies in an 

imbalance in the normal postnatal development of renal function. 

From tHe AutHors’ SUMMARY. 

Ovarium AGENESIS OR THE PTERYGIUM SYNDROME. Per SKJELBRED, Arch. Dis. Childhood 

28:12 (Feb.) 1953. 

The history and symptomatology of ovarian agenesis and the pterygium syndrome are sur- 

veyed. Their etiology and pathogenesis are discussed. In view of the features which these two 
syndromes plainly have in common, it is argued that they should be regarded as different mani- 

festations of the same syndrome. 

Treatment and prognosis are reviewed. 

A report is given of a typical case, treated with diethylstilbesterol, progesterone, and testos- 

terone. Some of its symptoms are discussed. The term “sexual infantilism” is criticized. 

Ketty, Milwaukee. 

RENAL CONGENITAL MALFORMATIONS IN CHILDREN. JEAN-F, Porce, Presse méd. 61:629 

(May 2) 1953. 

Urography has made possible a determination of the incidence of malformations of the urinary 

tree in children. Many authors have stressed the frequency of renal dystrophy, but it appears that 

the fact is not well known by the practitioner. 

In Dr. Porge’s practice, out of 1,000 patients who were sent to St. Nectaire mineral waters 

for treatment, 41 were affected by renal malformations; of these, 32 were children or adolescents 

below 20 years of age, so that the proportion of congenital malformations in the etiology of 

children’s or adolescents’ nephropathies was shown in the present survey to be 10%. 

An analysis is given of the clinical symptoms and signs of a renal malformation, and stress 

is laid on the fact that the detection of a renal insufficiency in children with absence of obvious 

signs of nephritis is by itself a great presumption in favor of the presence of malformation of 

the kidney. 

In the etiopathogenesis there is often to be found a hereditary element. As regards prognosis 

and treatment, a mistake to be avoided is the systemative dechloridation diet, as it is possible, 

on the contrary, to have to remedy for a salt deficiency due to disturbance in the mechanism of 

absorption of sodium chloride. tus Avrnes’s 

GROWTH AND DIFFERENTIATION OF EMBRYONIC ORGANS OF AMNIOTIC VERTEBRATES IN IN VITRO 

Cuttures. E. Worrr, Schweiz. med. Wchnschr. 83:171 (Feb. 21) 1953. 

Experiments are reported on the sexual differentiation of the gonads of ducks removed before 

the differentiation and placed into the culture medium in vitro. The two gonads of the same 

bird always develop in a similar manner. When male and female gonads are placed into the 

culture medium together, the female develops as usual, but the development of the male is con- 

siderably modified, more like an ovary than a testicle. A modification in the development of the 

male gonad can also be accomplished by adding estrogens to its culture. The development of other 
organs, such as, for instance, the ducts of Miiller, have been studied with reference to their sexual 

differentiation under various conditions. It may be noted that a female Miller duct cultured 

before differentiation becomes necrotic and autolytic on addition of male hormone or when grown 

in conjunction with two testicles. These results were obtained with a standard culture medium 

with the use of an embryonic extract. Further experiments were conducted, replacing this extract 
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by a synthetic mixture mainly with a number of amifio acids. On the whole, a prolonged 

survival of the cells was noted but not development of structure. Some growths could be observed 

with the tube of the duck and the tibia of the chick embryo. Anesien Racheer, Mina. 

Tue ULTIMATE ProGnosis InN Tuirty-Two CHILDREN WHo Hap Hap Acute GLOMERULAR 

Nepruritis. M. Necri, A. MAzzarevva, and F. SereNnt, Minerva pediat. §:632 (Aug. 15) 

1953. 

Thirty-two children were subjected to thorough physical and urinary examinations two to 

eight years after attacks of acute glomerular nephritis. Twenty-nine of the children could be 

regarded as completely recovered, although occasional findings of high normal blood pressure, 

very slight albuminuria, and microscopic hematuria were reported. Two children showed 

urinary changes suggestive of a beginning chronic glomerular nephritis, and a third child had 

persistent hematuria and hypostenuria. 
Boston. 

Dores Diapetes CHANGE To DiaBetes MELLITUS? FoLLow-up EXAMINATION OF 

Sixty Cases or Renat Diapetes. H. Roppers and K. Deutsche med. 

Wehnschr. 78:1321 (Sept. 25) 1953. 

The observation of 60 cases of renal diabetes extended from 2 to 36 years, in the majority 

(47 cases) over more than 8 years. The complete data have been published elsewhere. It is 

stated that a transition of renal diabetes to diabetes mellitus does not occur. Rarely a hereditary 

disposition for renal diabetes and diabetes mellitus can exist, so that diabetes mellitus can inde- 

pendently supervene in the course of a renal diabetes. Ampere, Rochester, Minn. 

Diseases of Ductless Glands; Endecrinology 

Errect or CASTRATION AND TESTOSTERONE PROPIONATE INJECTION ON GLYCOGEN STORAGE 

IN SKELETAL Muscie. L. Leonarp, Endocrinology 51:293 (Oct.) 1952. 

It is concluded that the male hormone can influence the glycogen level of skeletal muscles, 

as observed in fasting male and female rats. Jaconsen, Buffalo. 

DECREASED EXcrETION OF CORTISONE METABOLITES IMMEDIATELY FOLLOWING ASCORBIC 

Acip TREATMENT. BaccHus, NORMAN ALTSZULER, and Metvin H. HEIFFER, 

Endocrinology 51:302 (Oct.) 1952. 

In this article data are reported which indicate that excretion of the 17-ketosteroids in the 

first 24-hour urine sample following cortisone injection is diminished by ascorbic acid treatment. 

JacossEN, Buffalo. 

AcTION or LivER ON HorMONE FoLLowINcG INTRASPLENIC IMPLANTATION OF THE 

Tuyroip. J. J. Rupp, Endocrinology 51:306 (Oct.) 1952. 

It was thought that transplantation of the thyroid into the spleen should offer a means of 

studying the effect of the liver on thyroid hormone. Should the liver remove appreciable 

amounts of thyroid hormone from the circulation in the presence of normal levels of circulating 

hormone, transplantation of the thyroid into the spleen should be followed by manifestation of 

thyroid hormone deficiency and perhaps by structural changes of the implant. 

The results indicate that thyroid hormone sufficient to support growth and to regulate the rate 

of pituitary thyrotropin production escapes “inactivation” (by destruction or biliary excretion) 

when the hormone enters the portal circulation. Jacossen, Buffalo. 

Enzymatic Dicestion or Beer Tuyrotropic HorMONE wiTtH Papain. I. Gorpon FELs, 

MrriaM E. Simpson, ARNE SvERDRUP, and Herspert M. Evans, Endocrinology 51:349 

(Nov.) 1952. 

The evidence presented from two methods of approach, namely, trichloroacetic acid precipi- 

tation and dialysis, indicates clearly that the thyrotropic hormone may be enzymatically broken 

down by papain and still retain its activity. Jacossen, Buffalo 
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Serum Porassium AND ELECTROCARDIOGRAPHIC CHANGES IN ADRENALECTOMIZED Docs! 

MAINTAINED ON CortTIsSONE AcETAaTe. W. W. Swincie, GeorGe Bartow, ELLiott 

Coxtutns, E. J. Fepor, Witt1am J. Wetcu, and J. Mercer Rampona, Endocrinology 

§1:353 (Nov.) 1952. 

In the experiments recorded here, long-term studies were made of cortisone-treated adrenalec- 
tomized dogs which were followed during the slowly developing hyperpotassemia which 

invariably occurs when adrenalectomized dogs are maintained for long periods solely on 0.93 mg. 

per kilogram per day. Several animals were also studied through 120 days of cortisone therapy, 

during which time sharp stepwise increases in dosage were found necessary to prevent dangerous 

accumulation of serum potassium. Jacossen, Buffalo 

CAPACITY OF THE ADRENALECTOMIZED Rat To SECRETE HypDROGEN AND AMMONIUM IoNs. 

Otto W. Sartorius, CALHoon, and Rospert F. Pitts, Endocrinology 51:444 

(Nov.) 1952. 

It is generally recognized that reductions in sodium and chloride concentration and increase 

in potassium concentration constitute major abnormalities in plasma composition in adrenal 

insufficiency. Somewhat less generally appreciated but no less significant are reductions in plasma 

pH and bicarbonate concentration, indicative of a metabolic type of acidosis. These findings 

imply that deficiencies exist in renal mechanisms for regulation of total electrolyte concentration. 

In the experiments here reported it was found that the capacity of the kidney of the adrenal- 

ectomized rat to excrete ammonia and titratable acid is diminished under conditions of moderate 

or severe acid stress. This deficiency no doubt underlies the lowering of bicarbonate reverses 

commonly observed in adrenal insufficiency. Jacossen, Buffalo 

THYROID AND REPRODUCTIVE PERFORMANCE IN THE ADULT FEMALE GUINEA Pic. Roy 

R. Peterson, RicHarD C. WEBSTER, BARBARA RAYNER, and C. Younae, Endo- 

crinology 51:504 (Dec.) 1952. 

The general belief that the thyroid is related to reproductive function in the human female 

arose from observations that the thyroid enlarges at puberty, at menstruation, and during 

pregnancy. Clinicians hold the belief that thyroid medication should be tried in all women with 

ovarian failure, for at the present time it is the most useful endocrine preparation clinically 

available. 

The experiments on female guinea pigs here reported seem in general to bear out this 
impression. 

The degree of hyperthyroidism that was attained, which was close to the limits of tolerance 

for many animals, seems to have had no deleterious action on any phase of reproduction from 

folliculogenesis through mating and the course of gestation. On the other hand, the per cent 

of young born alive to females given thyroxin was much higher than in any other group. 

JacossEN, Buffalo. 

INFLUENCE OF ENVIRONMENTAL TEMPERATURE ON THE METABOLISM OF THE THYROID 

HorMONE IN THE Rat. Cuarves G. Ranp, Dovuctas S. Rices, and NatHan B. Tacsor, 

Endocrinology 51:562 (Dec.) 1952. 

It has been conclusively demonstrated that in many animals, including the rat, an increase in 

thyroid activity occurs on exposure to cold. 

The experiments here reported were carried out in an attempt to elucidate further the manner 

in which exposure to cold causes an increase in the activity of the thyroid gland. 

The results are interpreted to mean that the primary effect of cold is to induce an increase in 

the utilization of thyroid hormone by the peripheral tissues. This tends to decrease the concen- 

tration of thyroid hormone in the blood stream, a change which normally prompts a compensatory 

homeostatic increase in the production of thyroid-stimulating hormone and hence in the secretory 

activity of the thyroid gland. Jaconszx, Buffalo 
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Tue AcceLeratinGc Errect oF ADRENALECTOMY ON REGROWTH OF HAIR IN THE Rat: 

RecrowtH or Harr Parasiotic Rats, ONE PARTNER, BEING ADENALECTOMiZED. 

Isotpe T. Zeckwer, Endocrinology 53:326 (Sept.) 1953. 

Evidence has been presented that the regrowth of hair after adrenalectomy might be due to 

an increased secretion by the pituitary of somatotrophic hormone. In the experiments here 

described the author is attempting to find out whether the substance promoting hair growth is 

sufficiently increased in amount after adrenalectomy to pass across to a parabiotic partner. To 

answer this question, rats were united in parabiosis, one partner being adrenalectomized, the 

other partner having adrenals intact. 

The adrenalectomized rats, whether single, or in parabiosis with normal partners, showed 

diffuse accelerated regrowth of hair. The intact partner of the adrenalectomized parabiont 

showed no accelerated growth. This gives evidence that the substance promoting hair growth 

resulting from adrenalectomy is not present in sufficient quantities to pass the parabiotic union, 

is a substance that can not pass the parabiotic union, has an effect that is opopsed by increased 

adrenal cortex activity in the intact partner, or is immediately utilized by the tissues so that 

no excess remains in the circulation, The latter hypothesis is suggested as a reasonable 
explanation. JacossEn, Buffalo, 

Tue Errecr or THERMAL BurNs ON THE THYROID Activity oF THE Rat. ArtTHUR W. 

Wase and Evatyn Reppiincer, Endocrinology $3:451 (Oct.) 1953. 

The over-all picture from these studies indicates that thermal burns initiate processes in 

the rat which effect thyroid I'*!-trapping activity by an initial depression followed by accelera- 

tion. This has been a general observation of the effects of many forms of stress. 

It is quite probable that harmful substances may appear in the circulating body fluids after 

a severe burn and interfere with vital processes, especially those of the endocrine glands, and 

thus produce the adverse systemic effects which are so often observed. 

JacosseEn, Buffalo. 

CONGENITAL ADRENOCONTICAL INSUFFICIENCY WITH ADRENOGENITAL SYNDROME IN THE 

Inrant. T. ADLER, Pediat. listy 8:290, 1953. 

A case of adrenocortical insufficiency with an adrenogenital syndrome in a girl is described. 
The clinical and laboratory findings as well as the treatment are discussed. 

From THE AuTHOR’s SUMMARY. 

Tue Errect or ANESTHETIC AGENTS ON THE THYROID ACTIVITY OF THE Rat. ARTHUR W. 

Wase, Evatyn Reppincer, and C. Foster, Endocrinology 53:630-632 (Dec.) 

1953, 

The studies reported here are the results of investigations of the effects of anesthetic agents 

on thyroid function. The data presented in the table indicate that pentobarbital (Nembutal) 

had no pronounced effect upon the iodine concentrating property of the normal rat thyroid. 

Vinbarbital sodium (Delvinal) and tribromoethanol (Avertin) likewise did not interfere signifi- 

cantly with this mechanism. Thiopental, however, reduced the efficiency of the iodine-binding 

mechanism by 82 to 89%. 

It is probable that metabolic products of Thiopental are responsible for the observed anti- 

thyroid action. Jacossen, Buffalo. 

Hypoctycemic States DraBetic CHILDREN. M. Strakova, Pediat. listy 8:300, 1953. 

The author reviews from the literature and her own experience what is known about hypo- 
glycemia in diabetic children and juveniles. Her own experience includes 59 plus 220 cases of 

hypoglycemia observed in diabetic children at the Second Children’s Clinic in Prague in the 
years 1946 to 1953 and at the summer institution in Marianske Lazna (1951-52). Of all diabetic 
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admissions, 4.4% were in hypoglycemic states. They were admitted to the Clinic mainly during 

the night, and the most frequent features were unconsciousness, sweating, convulsions, and 

lethargy; in the institution, they arrived before noon and in the afternoon, most frequently 

showing signs of hunger, weakness, headaches, and nausea; with the exception of seven cases, 

they were mild. Vomiting occurred in 10% and 5.5% respectively, abdominal pain in 2% and 

6%, burning of the tongue in only one case. Hepatomegaly was observed more frequently than 

in other diabetic children. The cause of three cases of epileptic fits is assumed to lie in the 
damage caused by previous frequent hypoglycemia. The author particularly stresses prevention 

and recommends complex therapy and the trial of /-glutamic acid and cortical steroids. 

From THE AuTHOR’s SUMMARY. 

Divuresis DuRING MAINTENANCE OF ADRENALECTOMIZED Docs witH AsciTES ON CorTI- 

sONE. James O. Davis and Davin S. Howe Lt, Endocrinology 53:653-660 (Dec.) 1953. 

Renal function and electrolyte balances were studied during administration of cortisone to 
adrenalectomized dogs with thoracic inferior caval constriction and to simple adrenalectomized 

dogs. It is concluded that hormones with desoxycorticosterone acetate-like activity rather than 

cortisone are essential for ascites formation. 

The data suggest that cortisone influences Na excretion by two opposing actions, (1) aug- 

mentation of Na reabsorption by a weak effect on renal tubular transport, and (2) increased 

Na loss by elevated glomerular filtration rate. Jaconsen, Buffalo. 

MopIFICATION OF THE CHOLINE DEFICIENCY SYNDROME IN THE Rat By SOMATOTROPHIN 

AND Hyprocortisone. C. E. Hatt and J. G. Bieri, Endocrinology 53:661-666 (Dec.) 

1953. 

Weanling male rats maintained on a diet deficient in choline, but adequate in other known 

nutritional factors, developed a syndrome which included terminal loss in body weight, fatty 

infiltration of the liver, hemorrhagic necrosis of the renal cortex, and increased renal mass. 

The administration of a purified anterior pituitary growth hormone at 2.5 or 5 mg. per day 

increased both the incidence and severity of the degenerative renal changes. 

Hydrocortisone prevented the typical renal lesions caused by choline deficiency but did not 

restore a normal cytoarchitecture. It did not prevent the fatty liver observed in animals on 

the deficient diet. Jacossen, Buffalo. 

QUALITATIVE CHANGES IN URINARY GONADOTROPHINS IN HUMAN PREGNANCY DURING THE 

PERIOD OF RAPID INCREASE IN HORMONE TITER. Ropert A. Lyon, Mrrian E. Simpson, 

and Hersert M. Evans, Endocrinology 53:674-686 (Dec.) 1953. 

The titer of gonadotropin in the urine, measured by the response of the mouse uterus, rose 

slightly by the 7th to 18th day post ovulation, the daily excretion being between 90 and 

100 M.U.U. or LU. 

After this time the amount of the hormone in the urine began to rise with extreme rapidity, 

reaching values of 400,000 M.U.U. or more by 35 days after ovulation. 

Jacossen, Buffalo. 

Tue Errect oF THYROIDECTOMY ON THE Os UPTAKE OF Brain CorTEX AND LIVER IN THE 

Rat. Frrepa M. Hoexter, Endocrinology 54:1-4 (Jan.) 1954, 

The endocrines, in particular the thyroid, play an important role in brain function, but as yet 

knowledge of their inter-relationship is hardly more than speculative. Some investigations on the 

Os uptake of rat brain cortex and liver after thyroidectomy, are reported here. The Oz uptake 

of the brain cortex was not influenced by thyroidectomy alone, or in addition, to adrenalectomy 

and castration. The Oz uptake of the liver was significantly decreased four to six weeks after 

thyroidectomy. Jaconsen, Buffalo. 
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Tue INTRACELLULAR LOCALIZATION OF LABELED THYROXINE AND LABELED INSULIN IN 

MAMMALIAN Liver. Norman D. Lee and Ropert H. Wittiams, Endocrinology 54:5-19 

(Jan.) 1954. 

Implicit in every endocrinological experiment is the concept of a specific site of hormone 

action. The following questions assume fundamental importance: 1. Do hormones penetrate 

the cell wall and enter the cytoplasm? 2. If this is so, is their intracellular existence associated 

with cytological structures? 

The present report is concerned with the nature of the cellular penetration, cytoplasmic 

distribution, and binding of I'*1-labeled thyroxine and insulin in the liver of the adult female 

albino rat. 

When insulin-I'*1 or thyroxine-I'*' is presented to the liver by the blood, the hormone is 

actively concentrated by the liver. Concentration, necessitating cellular integrity, appears to 

involve cell-wall penetration, entry into the cytoplasm, and fixation to the nucleus and the 

different cytoplasmic fractions. 

Insulin, localized in the rat liver, appears to be completely resistant to removal by perfusion, 

whereas this technique removes a relatively large quantity of the localized thyroxine, 

JacosseEn, Buffalo. 

DEGENERATIVE JoInT D1sEASE IN MICE BEARING ANTERIOR HyYPOPHYSEAL, OVARIAN, AND 

ADRENAL GRAFTS. MARTIN SILBERBERG, RUTH SILBERBERG, and MARION OPppyKE, 

Endocrinology 54: 26-34 (Jan.) 1954. 

Endocrine glands transplanted into closely related persons may survive indefinitely and 

exert hormonal effects on various target organs. In extension of previous investigations on 

skeletal changes produced by hormones, the effects of homeotransplants of anterior hypophyses, 

ovaries, and adrenals on degenerative joint disease of mice were studied. 

It was found that orchiectomy decreased the incidence of degenerative joint disease. Homeo- 
transplants of adrenals or ovaries further inhibited the development of the articular lesions. 

Anterior hypophyseal transplants increased the incidence and accelerated the onset of the joint 

disease. The effects of grafted hypophyses on the joints were counteracted by transplanted 

adrenals or ovaries, the ovaries being more effective in this respect than the adrenals. 

JacosseEN, Buffalo. 

METAHYPOPHYSEAL DiABETES Propucep By GrowtH Hormone. JAMES CAMPBELL, L. 

Cuatkor, and I. W. F. Davipnson, Endocrinology 54:48-58 (Jan.) 1954. 

Pituitary or metahypophyseal diabetes has been produced in dogs by purified bovine growth 

hormone. This diabetes may be characterized by its performance, great intensity, survival 

without insulin for long periods, improvement of condition produced by insulin, insulin require- 

ments in the range of those expected of depancreatized dogs, the minor effects of pancreatectomy 

on the insulin requirements, the histological changes in the islets of Langerhans, and the very 

low amounts of insulin extractable from the pancreas. 
JacosseEN, Buffalo. 

THE ACTION OF RELAXIN ON MAMMARY GLAND GROWTH IN THE Rat. Tuomas C. SMITH, 

Endocrinology 54:59-70 (Jan.) 1954. 

Relaxin extracts given in combination with estradiol or a combination of estradiol and 

progesterone, which did not elicit any lobuloalveolar growth itself, caused marked lobulo- 

alveolar growth of the mammary gland of the immature ovariectomized rat. Mammary glands 

of hypophysectomized rats showed negative ductal and lobular responses to relaxin-steroid 

combinations, while those of adrenalectomized rats showed only a reduction in total area. 

Mammary-gland area of adrenalectomized rats was restored by simultaneous injection of 

desoxycorticosterone acetate in doses which produced no mammary growth alone. 

Jacossen, Buffalo. 
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A CriticaL ANALYSIS OF THE EOsINOPHILE RESFONSE IN Rats To ACTH anp Corrtisone. 

Mary E. Dum and Ecatne P. Endocrinology $4:71-80 (Jan.) 1954. 

This report is concerned with the effects of corticotropin (ACTH) and cortisone on the 

eosinophile counts of intact and adrenalectomized rats fed large amounts of pantothenate follow- 

ing a period of deficiency. The data are interpreted as indicating that eosinophile counts can 

be modified by factors other than the hormones of the adrenal cortex. 

JacosseEN, Buffalo. 

THE PREVENTION OF ANEMIA IN HypopHysEcTOMIZED ApULT FEMALE Rats Com- 

BINED THYROXINE AND CORTISONE THERAPY. Rocer C. Crarts, Endocrinology 54:84- 

92 (Jan.) 1954. 

Anemia in hypophysectomized rats has been duplicated by a combined removal of the thyroid 

and adrenal glands and has been prevented by daily subcutaneous injections of thyroxine and 

cortisone. These results support the contention that anemia in hypophysectomized rats is due 

to faulty metabolism resulting from a combined hypothyroidism and hypoadrenocorticalism. 

JacosseEN, Buffalo. 

EFFEcts OF PINEALECTOMY ON Ovary WEIGHT IN IMMATURE Rats. J. W. Bastian and 

M. X. Zarrow, Endocrinology 54:114-117 (Jan.) 1954. 

Pinealectomy in the immature rat at 26 to 30 days resulted in ovarian hypertrophy at 50 days. 

However, operation at 21 days produced no significant change. Jacossen, Buffalo 

Serum Lipips Drapetic Acrposis. L. V. D. Harris, M. J. ALBprink, W. F. Van Eck, 

E. B. Man, and J. P. Peters, Metabolism 2:120 (March) 1953. 

The concentration of lipids in the serum was measured in 15 patients during episodes of 

diabetic ketosis and during recovery. Generally the level of total serum cholesterol was not 

abnormally high at the beginning of the period of observation and fell during the post acidotic 

period, Because the fall in the free fraction tended to exceed that in the ester fraction, the ratio 

free total usually exceeded the normal of 24 to 32%. A high ratio is usually associated with 

hepatic dysfunction. Lipid phosphorus was initially high but fell during the period of obser- 

vation at a rate exceeding that of the free cholesterol. Thus, in diabetes, as in thyroid disease 

and the nephrotic syndrome, the concentration of serum lipid phosphorus varied directly with 
that of free cholesterol, although the regression line of free cholesterol (plotted on the abscissa) 

versus lipid phosphorus (plotted on the ordinate) appeared to have a steeper slope in diabetes. 

The fraction most affected in diabetic ketosis was the neutral fat, the concentration of this 

frequently exceeding 20 mEq. per liter (normal about 6 mEq per liter). 

The authors suggest that the most reasonable explanation for these findings is that “lipids 

are discharged from the depots in unusual quantities in response to the urgent demand for. fat 

and that the metabolic disturbance of diabetes interferes with the process by which fatty acids 

are transferred to phospholipids and/or cholesterol esters are attached to proteins.” 

Kaptan, New York. 

LrpopystropHy FoLLow1nG INsuvin Injections. R. G. PALey, Metabolism 2:201 (May) 

1953. 

In 186 patients receiving injections of insulin for the treatment of diabetes mellitus, lipo- 

atrophy, or disappearance of the subcutaneous fat, occurred in about 55%. Of these 10% 

(5.5% of the total number of patients) had very slight lipoatrophy (localized areas) while 16% 

(9% of the total number) had severe disfigurement because of disappearance of the subcutaneous 

fat at all the sites of injection including the abdomen. The complication was harmless but 

disfiguring. The average date of onset after the first injection of insulin was 269 + 37 days, 

and the complication seemed to follow injection of protamine zinc insulin more frequently than 

it did the injection of soluble insulin. Patients showing dermal reactions to insulin initially 

were particularly prone to the development of lipoatrophy. 
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Spontaneous improvement occurred in nearly one-third of the patients suffering from this 

complication and since the cause of the abnormality is unknown no rational therapy was recom- 
mended. 

Lipohypertrophy at the site of injection was found to be rarer, occurring in only 6% of the 
patients followed. KareLan, New York. 

LauRENCE-Moon-Biept Synprome. L. P. AGAaRwat, J. Indian M. A. 22:467 (Aug.) 1953. 

A case of Laurence-Moon-Biedl syndrome in a 16-year-old girl is described. The author 

considered psychic trauma to be a precipitating factor. MéGuican. Evanston, Ill 

An ExperimMeNTAL Stupy 1n Rats ON THE ACTIONS OF ADENOSINE-TRIPHOSPHORIC ACID 

AND OF THE ADRENAL CoRTICOTROPHIC HORMONE IN AFFECTING THE WEIGHTS OF THE 

THYMUS, THE SPLEEN AND THE SUPRARENAL GLANDS. E. Lanzoni and E. Cue t, Clin. 

pediat. 35:413 (June) 1953. 

A group of six suckling rats receiving daily injections of 1.6 mg. adenosine triphosphoric 

acid for three days did not show any variation from the control group as to the weights of 
the thymus, spleen, and suprarenal glands. Another group of suckling rats after receiving 

injections of corticotropin (ACTH) daily for three days did show a considerable loss in weight 

of the thymus gland and the spleen and a considerable increase in the weight of the suprarenal 

glands. Hicarns, Boston. 

How ACTH Arrects tHe Excretion oF THE 11-OxycorTICOSTEROIDS IN CHILDREN. M. 

GoMIRATO SANDRUCCI, Minerva pediat. 5:621 (Aug. 15) 1953. 

Twelve children of normal development and free of infection were given injections of 
corticotropin (ACTH) intramuscularly, 1 mg. per kilogram of body weight the first day and 

1% mg. per kilogram in divided doses on each of three succeeding days. The daily urinary 
excretion of 1l-oxycorticosteroids was determined before, during, and after the injections. 

In each case there was an increase in the amount of 11-oxycorticosteroids excreted, but the 

increase varied among the different children from as little as 25% to as high as 400%. After 

the injections had been discontinued, the excretion fell rapidly to the preinjection level. It 

would appear that the injection of corticotropin is of value in diagnosing adrenal dysfunction 

only in cases where there is a very marked loss of adrenal function. 

Boston. 

ADRENOGENITAL SYNDROME IN A SMALL GIRL ALLEVIATED BY SURGICAL INTERVENTION. 

C. Fajarpo, L. GuBerN SAcisacus and C, Perez Vitoria, Rev. espaii. pediat. 9:775-789 

(July-Aug.) 1953. 

The authors present a case study of a girl who at 3% years of age showed all the classic 

signs of the adrenogenital syndrome. The clinical history with all laboratory findings, x-rays, 

ete,, were followed for five years. The child had a menorrhagia beginning at 9 months of age; 

there was much virilism, even to a small amount of beard. There was diminution of growth, 

especially of height, arterial hypertension, generalized obesity, and precocious development of 

genitalia. A large mass was palpable over the left kidney region. An adenoma of the left 

suprarenal was removed, and the child has had a normal type of growth and development since 

that time. Photographs at 3%, 4%, 5%, and 8% years of age show marked changes, with all 

the symptoms of the adrenogenital syndrome having disappeared. 

The skeletal changes were especially interesting, as the marked genuvalgum was the first 

symptom to disappear. 
Histological studies of the adenoma are included. Atren. Senta: Pe N. Mex 

TREATMENT OF Diazetic Coma 1n H. G. Kratnick, Monatsschr. Kinderh. 

101: 335-341 (July) 1953, 

Administration of dextrose, especially in concentrated intravenous solutions during early 

untreated diabetic coma in childhood with blood sugar values above 500 mg. per 100 cc., is 
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contraindicated. It is harmful because of its dehydrating and demineralizing effect and is 

of no value because of insufficient utilization. It is unnecessary because endogenous carbo- 

hydrate is present in sufficient quantities. 

Endogenous sugar can be fully utilized as soon as insulin is administered in adequate quan- 

tities. In early untreated hyperglycemic coma, insulin-deficiency ketosis exists which requires 

insulin and not dextrose. Addition of dextrose is needed only when endogenous glucose stores 

have been exhausted and ketosis not fully cleared, as shown by normal blood sugar values and 
sugar-free urine. If the correct timing for the administration of dextrose is missed, hypoglycemic 

coma and ketosis will result due to excess of insulin and a lack of glucose. 

HARTENSTEIN, Syracuse, N. Y. 

Tue Errect or VisuAL PERCEPTION ON THE BLoop-SuGar Leyet. L. Srp, Pediat. listy 

8: 268, 1953. 

Glycemia was studied in 25 diabetic children and 50 control subjects closely before and 

immediately after being shown a colored film on food with detailed close-ups of the dishes. 

In the diabetics there was a more pronounced reaction, particularly in a hypoglycemic direction, 

with an average fall of 15.5 mg. per 100 cc. The control group, on an average, showed no 

substantial change in the blood-sugar level. Fant tux Kovuce’s 

Cutaneous Diseases; Allergy 

CHEMICAL ForM OF THE IODINE PRESENT IN THE Harr OF THE Rat. C. P. Lestonp, 

Endocrinology 54:104-107 (Jan.) 1954. 

It is well known that abnormalities of the fur, particularly a pronounced retardation of hair 

growth, occur after thyroidectomy and that normalcy can be restored by administration of 

thyroid preparations. It was a reasonable possibility that the thyroid hormone had to be present 

within the hair to produce its growth-promoting effect. The hormone would thus provide the 

hair iodine (by weight thyroxine is 65%, and triiodothyronine, 58% iodine). 

The present investigation was undertaken to test this hypothesis and more generally to deter- 
mine the chemical nature of the hair iodine. It was found that the hair iodine did not consist of 

organically bound iodine which had been taken up by the hair while exerting its hormonal effect. 
On high iodine diet the rate of hair growth was much slower in thyroidectomized than in control 

animals. However, the iodine content of the regenerating hair was the same in both groups. 

On low iodine diet it was concluded that, regardless of the amount of hair formed, the quantity 

of iodide therein was constant and was not influenced by the level of endogenous thyroid hor- 

mone. 

On low iodine diet it was found that, in both types of animals, the low iodine concentration 

of the hair reflected a low level of circulating iodide resulting from the low iodine content of the 

diet. 

It was felt, therefore, that the iodine content of the hair might be used as a practical index 

of the amount of circulating iodide in the rat. JacosseN, Buffalo 

A Stupy or Forty Cases or RINGworRM oF THE Mary P. WARNER and FRrANcEs E. 

Grove, J. Pediat. 43:267 (Sept.) 1953. 

Warner and Grove report an epidemic of tinea capitis which was effectively controlled by 

Asterol (2-dimethylamino-6-[8-diethylaminoethoxy]-benzothiazole) dihydrochloride. The hazards 

of treatment are discussed in detail. MAcoonaLo, Pittsburgh. 

INCONTINENTIA PIGMENTI (BLOCH-SULZBERGER SYNDROME). Honor BAmprince, Pediatrics 

12:622 (Dec.) 1953. 

The salient features of the disease complex formerly known as incontinentia pigmenti are 

discussed and a brief review of the literature is given. 

A further case is reported, that of a 6-month-old female infant who has a characteristic 

history of inflammatory vesicular lesions present shortly after birth and fading to leave a brown- 
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ish marbling of the skin and warty areas on the phalanges, Other defects manifest in this infant 

include microcephaly, mental retardation, spastic tetraplegia (Little’s disease), epileptiform 

seizures, vulval hirsutism, and congenital dislocation of the right hip joint. 

From THE AuTHOR’s SUMMARY. 

Urinary Excretion or Mercury 1N Pink Disease: PRELIMINARY Report. F. W. 

Criements, M. J. Australia 2:213 (Aug. 8) 1953. 

Studies on mercury excretion in pink disease (erythredema polyneuropathy) have not revealed 
anything new. All patients with this disease were excreting large amounts of mercury in the 

urine, and all had been given mercury-containing teething powders for relatively long periods 

prior to admissions. Several apparently healthy infants also excreted large amounts of mercury, 

and had received mercury-containing teething powders. It appears that mercury is a cause of 
ink diseas' pink disease, though not the sole cause. McGuican, Evanston, Il. 

A Histo.ocicat Stupy oF THE CONGENITAL PIGMENTED Spor. J. Barry and Ncuyen Huy Can, 

Presse méd. Supp, 65, p. 1310 (Oct. 14) 1953. 

As long as 20 years ago the Mongolian spot was macroscopically described in Vietnam. The 
present paper is a preliminary work concerning the histological structure of this congenital 

pigmented spot. The authors attempted to demonstrate the signification of those cells constituting 

the substratum of this formation and to consider their embryologic origin, as well as their 

eventual relationship with other categories of dermal or epidermal melanocytes. Their conclusion 

is that the cells of the pigmented stain appear to be intradermal mesenchymatous melanoblasts 

originating from the neural crest. 

Picmentep DystrRopPHY WITH SKELETAL MALFORMATIONS AND MENTAL RETARDA- 

tion. M. Scuacuter, Ann. pediat. 180:183 (March) 1953, 

Four subjects are described with a generalized pigmentary dystrophia associated with retarda- 
tion or acceleration of staturoponderal growth; skeletal malformations, ocular lesions, and mental 

backwardness occurred in two cases. In three cases, one or another of the parents showed the 
same pigmentary dystrophy of the skin. There is a discussion of the differential diagnosis with 

the neurofibromatosis of von Recklinghausen, the pigmentary dystrophy of Leschke and the 

pigmentary “incontinence” of Bloch-Sulzberger. The author discusses the hypothesis of a 

constitutional or acquired lesion of the diencephalointermediopituitary block as a cause of the 

clinical manifestations present in his cases. 

Tue Synprome or Envers-Dantos. V. Barri, Pediatria 61:787 (Sept.) 1953. 

A twelve-year-old girl presented the typical picture of Ehler-Danlos disease—hyperelasticity, 

vulnerability and scarring of the skin, loose-jointedness, and subcutaneous nodules. The histo- 

logical changes in the skin included hyperplasia of the elastic tissue and degeneration of other 

connective tissue. Hicerns, Boston 

ConstITUTIONAL REACTION PropucEeD By THE Extract oF House Dust In A HOME FOR 

ALLERGIC CHILDREN, ENRIQUE DRrassINOWER, Rev. peruana pediat. 11:120 (Oct.-Dec.) 

1952, 

House dust is the most important nonseasonal inhalant in our environment and the most 

frequently responsible for the allergic diseases of the respiratory tract. The antigenic activity 

of house dust has been observed in our environment, and it was remarked that the constitutional 

reaction produced by house-dust extract is a definite proof of this activity. 

Eight cases of constitutional reactions produced by house-dust extract during the desensitiza- 

tion treatment in children with bronchial asthma and vasomotor rhinitis are reported. In five 

of these children the constitutional reactions appeared in the beginning of the desensitization 

treatment, using the 1:10 solution of house-dust extract in doses that varied between 0.13 and 
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0.3 cc. In the other three cases these reactions appeaved when using the concentrated solution 

of the extract and in doses that varied between 0.12 and 0.25 cc. In the eight cases a reproduction 

of the symptomatology of the dominant allergic disease (bronchial asthma) was observed during 

the constitutional reactions. In all the cases it was possible to produce constitutional reactions 
with antigen house-dust extract, as well as with stock extracts. 

From tHE Autuor’s SUMMARY. 

EXPERIMENTS WITH A NEW AGGLUTINATION MetHop. SVEN KRAEPELIEN, BENGT SIEVERT and 

STEN WETTERGREN, Acta padiat. 42:142 (Sept.) 1953. 

The authors subjected a method, presented by P. Kallos and L. Kallos-Deffner, for ascer- 

taining specific antibodies in allergic subjects by applying human Type O blood corpuscles as 

allergen-carrying corpuscles to a control test. In an investigation series (39 cases), no positive 

results were obtained either in direct agglutination tests or by the Coomb’s technique. 

From THE AutTHoRS’ SUMMARY. 

Herpes Simptex: A Stupy or CoMpLeMENT- Fixinc Antisopres AT DirrereNtT Aces. A. 

Howzet, G. V. FetpMan, J. O'H. Tostn, and J. Harper, Acta pediat. 42:206 (May) 1953. 

A study of antibodies to herpes simplex virus in different age groups has been made, using the 

complement fixation technique. Antigen derived from the chorioallantois of the chick embryo is 

evaluated. 

Passively transmitted maternal antibodies disappear in the majority of infants in the course 
of the second and third month of life. These infants are then probably susceptible to primary 

herpetic infections. 

The rapid rise in the percentage of positive sera from the second to the fifth year of life 

indicates the period during which primary infections most commonly occur. 

From THE AuTHORS’ SUMMARY. 

Use oF HYALURONIDASE IN SCLERODERMA. ULLA CLAESSON atid Bertit Linpguist, Acta padiat. 

42:278 (May) 1953. 

One case of generalized progressive scleroderma in a 10-year-old girl is described. Cortico- 

tropin (ACTH) and paraaminobenzoic acid had no or a contrary effect, while hyaluronidase 

showed a good effect on the skin lesions as well as on the tissue indurations. 

From tHe AutHors’ SUMMARY. 



News and Comment 

ANNOUNCEMENTS 

American Board of Pediatrics, Inc.: Regulations Governing Training Requirements 

in Pediatrics for Graduates of Foreign Medical Schools.—Citizens of the United States — 

Effective Jan. 1, 1954, citizens of the United States of America who are graduates of medical 

schools other than those in the United States and Canada will be processed for eligibility for 

examination for certification, if they can meet all of the following requirements : 

1. They are graduates of a medical school recommended by the Council on Medical 
Education and Hospitals of the American Medical Association. 

2. They hold a license to practice in the United States, 

3, They can meet the internship and residency training requirements of the Board as 

detailed above with the following provisions : 

(a) Internship and residency training must be served in hospitals approved by 

the Board in the United States. 

(b) A maximum of the internship and one year of residency training may be 

allowed for such experience obtained in a small list of foreign hospitals 

recognized by the Board. The other year of residency training must be 
served in a straight inpatient medical pediatric residency appointment in 

an approved hospital in the United States. 

Citizens of Other Countries—Properly qualified candidates who are permanent residents 

in and citizens of other countries, are legally qualified to practice medicine there, and who 

have received their training in pediatrics in the United States of America or Canada may apply 

for certfication by the American Board of Pediatrics. 

A special certificate may be issued to foreign candidates (not citizens of the United States 

of America or Canada) who have received their training in pediatrics in the United States of 

America or Canada and who are returning to their own country at the end of their training 

period, upon passing successfully the regular examinations of this Board, without completion of 

the requirement of two full years in the practice of pediatrics. This special certificate shall be 

appropriately identified to distinguish it from the regular certificate of this Board, 

Graduates of Canadian Medical Schools—-Graduates of approved medical schools in Canada 

and those who have received their internship and residency training in pediatrics in hospitals 

approved by the Royal College of Physicians and Surgeons of Canada will be eligible for 

examination for certification under the same regulations as those trained in the United States. 

Postgraduate Courses in Pediatric Cardiology.—Cook County Graduate School of 
Medicine will give three postgraduate courses in pediatric cardiology, to be offered twice during 

1954. These courses will be presented by Benjamin M. Gasul, M.D., Attending Pediatrician and 

Director of the Cardiac Division of the Cook County Children’s Hospital, Egbert H. Fell, M.D., 

Attending Surgeon, Cook County Hospital, and associates. The courses will be intensive and 

practical and are designed for the pediatrician, internist, general practitioner, and roentgenologist. 

Examination of patients and the detailed study of case histories will utilize the wealth of clinical 

material available. 

Course I, The Diagnosis and Treatment of Congenital and Rheumatic Heart Disease in 

Infants and Children, will be for one week, starting April 19 and Oct. 18, 1954. 

Course II, Roentgenology and Electrocardiology in Heart Disease in Infants and Children, 

will be for three days, starting April 26 and Oct. 11, 1954. 

Course III, Angiocardiography and Catheterization of the Heart and Great Vessels in 

the Diagnosis of Congenital and Acquired Malformations in the Hearts of Infants and Children, 

will be for three days, starting April 29 and Oct. 14, 1954. 

For information, address the Registrar, 707 South Wood St., Chicago 12. © 
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Problemi dell’immaturita. By Paolo Brusa and Pino Menghi. Price, not given. Pp. 109, 

with 28 charts. Edizioni scientifiche Italiane, Naples, 1952. 

This book is written for Italian physicians and nurses and stresses the necessity of good 
nursing if the death rate among premature infants is to be reduced. All infants with a birth 

weight less than 2,500 gm. are regarded as immature, whether born prematurely or not. A 

clinical study of 3,050 immature infants seen in the clinics in Milan is the basis of the discussion 

of the problem. Charts are presented giving interesting data regarding immature infants; thus, 

there is a predominance of girls (57.7%) over boys (42.3%); 5.7% are under 1,500 gm., 71.1% 

over 2,000 gm.; 69% were the first baby; 67% were infants of mothers 20 to 30 years of age; 

in 63.5% of the cases, the mother had been sick during pregnancy, and in 8.3%, there had been 

twins. An extensive chart gives the data regarding how long the premature child of various 

weights is likely to have hypothermia. Thirty-six per cent of premature infants who were breast 

fed died, whereas 53% of the artificially fed died. Nursing technique, use of incubators, and the 
ultimate prognosis are discussed. 

Human Milk: Yield, Proximate Principles and Inorganic Constituents. By S. D. 

Morrison, B.Sc. Technical Communication No. 18 of Commonwealth Bureau of Animal 

Nutrition, Rowett Research Institute, Bucksburn, Aberdeenshire, Scotland. Price, $1.50. 

Pp. 91, with 12 illustrations. Commonwealth Agricultural Bureaux, Farnham Royal, Slough, 

Bucks, England, 1952. 

This little book of 91 pages presents and discusses a multitude of measurements concerning 

breast milk. The quoted references total 235. The reader is impressed with how little we really 

know about breast milk because of the lack in uniformity of measurements and the great variety 

of conclusions. Wet nurses were used for many observations made a few decades ago. 

Yield increases from the start of lactation for an uncertain time to a plateau of uncertain 

duration and slow decline. One study showed that milk yield is maintained against even severe 

reduction in water intake by economy of excretions by other routes. Excess fluid intake had 

no effect. Anxiety in the mother was mentioned, but its effects were not emphasized. 

There is considerable day-to-day variation in all the constituents. Lactose is the most 

constant, fat the least; nitrogen varies somewhat, as do the minerals. The variations have little 

relationship to the mother’s diet. 

It is quite clear that there is room for work on every constituent in breast milk. Every 

investigator working in this field should read this book. 

Die otogenen Ernahrungsstérungen im Sduglingsalter. By F. Thoenes and R. Miller. 

Price, 9.60 marks, Pp. 110. Georg Thieme, Thomaskirchof 21, (10b) Leipzig Cl; Agent 

for U. S. A., Grune & Stratton, Inc.,,381 4th Ave., New York 16, 1952. 

The literature is discussed in 19 pages. A short chapter delineates the subdivisions of otitis 

media in children, the pathogenesis, and the relation to disorders of nutrition. An acute form 

is distinguished with various stages, as in older children or adults, from a form poor in symptoms 

or without clinical symptoms for which the designation “occult” is preferred. The main part 

deals with the clinic of otogenous disorders of nutrition under the headings of otitis media 

purulenta acuta and otitis media occulta, manifest mastoiditis, and occult mastoiditis. About 22 

pages are devoted to the occult mastoiditis. Some of these are characterized by acute intoxication 

recognized at present as consequence of an occult mastoiditis. Others lead to chronic nutritional 

disorders as dystrophy and atrophy (athrepsia) without signs of intoxication referable to occult 

involvement of the ear. This causal relationship is still being contested. The single symptoms 

prompting the diagnosis of occult mastoiditis are tabulated with reference to association with 

or without intoxication and with reference to the curative effect of penicillin. In the chapter on 
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therapy, surgery and penicillin medication are tabulated using cases of two years, the diagnosis 

being made at autopsy. Of the patients in 34 cases without intoxication not treated, all of 

whom died, here also the diagnosis was made at autopsy. Of the patients operated on in 27 

cases, 14 died. Of 65 patients treated with penicillin alone, 15 died, and of 42 treated surgically 

and with penicillin, 10 died. The authors insist on the causative relation of otitis with acute and 

particularly with chronic nutritional disorder of infants. 

Finally 134 cases of occult mastoiditis are tabulated in which the patients had been submitted 

to operation. Of the four with intoxication, two died. In some cases the diagnosis proved faulty. 

In 33 cases no bacteriological data were recorded, of the 101 remaining cases no bacteria were 

grown in 18 cases and in 10 more in which penicillin had been given. It is of interest that in no 

case the presence of Escherichia coli was noted. 

Endrocrinology in Clinical Practice. Edited by Gilbert S. Gordan, M.D., Ph.D., and 

H. Lisser, M.D. Price, $10.50. Pp. 407. Year Book Publishers, Inc., 200 E. Illinois St., 

Chicago 11, 1953. 

This volume consists of a transcription of lectures which constituted a postgraduate course 

in clinical endocrinology at the University of California Medical School. Some 30 lecturers 

contributed. 

In their preface, the editors state that: “This book is not intended for the medical student, 

nor for the research investigator, nor for the clinical endocrinologist who would find little in 

these pages with which he was not already familiar.” Perusal of the book confirms this state- 

ment, and it is the opinion of this reviewer that any clinician not familiar with this material 

could more profitably seek it elsewhere. 

Because so many conditions have been considered, each chapter tends to be short and super- 

ficial, The physiology and mechanisms of action of the various hormones are merely touched 

on, Controversial subjects are resolved by the personal opinion of each author, frequently with 

only a hint that there may be other points of view. No data are presented upon which these 

opinions are based. An exception is Robertson Ward’s chapter on nontoxic goiter and cancer 

of the thyroid. 

In a course of lectures the speakers must limit their words to the time allotted, often 

insufficient for complete discussion. But when one consults a book to obtain help with a clinical 

problem, one expects more than this sort of information. All told, it is a disappointing book. 

Revised Food Value Charts. By the Life Hamill Memorial Health Center. Price, $1.35. 

Pp. 12. Life Hamill Memorial Health Center, Philadelphia, 1952. 

Twelve food value charts are presented, showing the recommended dietary allowances for 

dietary essentials at varying ages, as well as graphic and tabular listings of vitamin contents of 

various foods. Good and poor breakfasts and lunches are outlined, as are also Calories in those 

little snacks, and Calories and calcium in dairy products. 

The set of 12 charts may be useful to health educators as a graphic and quick reference 
source for food values. 

Annual Review of Medicine. Edited by Windsor C. Cutting and Henry W. Newman. 

Price, $6. Pp. 452. Annual Reviews, Inc., Stanford, Calif., 1953. 

The 1953 “Annual Review of Medicine” follows the excellent example of the previous 

editions. This volume contains 18 sections, the last being an annotated review of references. 

Each section is a review of the significant contributions to the literature in various fields of 

medicine presented in readable fashion. Editorial comment in evaluating and summarizing 

opinion is most valuable. The excellent list of references at the end of each section is one of 

the most appealing features of the book. 

The method of choice of topics to be reviewed is not clear, and the space allocated to each 

topic seems out of proportion to the importance of the topic in clinical medicine. For example, 

15 pages are allocated to a review of the significant contributions in obstetrics, while the same 

number of pages is apportioned to plastic surgery. Diseases of bones and joints are discussed 
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in 11 pages, and vascular diseases of the brain in 39 pages. This reviewer is of the opinion 

that the section on renal diseases could be greatly improved, since the entire discussion relates 

only to the effect of hormones upon the kidney. 

Despite these criticisms, the book is an excellent review of recent information on specific 

topics and an outstanding source for reference material. 

Icteroanemia Hemolitica Hereditaria. By Carlos Abel Ray. Price, not given. Pp. 152, 

with 32 tables and 31 photographs. Libreria el Ateneo Editorial, Florida 340, Buenos Aires, 

1953. 

Dr. Ray can be proud of the very excellent monograph on congenital hemolytic anemia. It 

is most complete and authoratative. Beginning with the history of the disease, it is followed 

s through frequency, causal factors, inheritance, pathology, symptoms, differential diagnosis, treat- 

ment, and prognosis. It is well illustrated by tables and drawings, and the photomicrographs of 

the blood cells and the roentgenograms are well chosen. Illustrative cases fill out the complete 

picture. 

\ This book should be read in detail by all interested in hematology, as it applies to the 

hemolytic anemias. 

The Surgery of Infancy and Childhood: Its Principles and Techniques. By Robert 

E. Gross, M.D. Drawings by Etta Piotti. Price, $16. Pp. 1000. W. B. Saunders Company, 

218 W. Washington Sq., Philadelphia 5, 1953. 

Here, indeed, is a book which fills a great gap in medical literature. It not only deals with 

the surgical problems which the family physician, pediatrician, and surgeon meet in routine 

practice, but also covers unusual surgical conditions of infancy and childhood. The most 

important features of congenital deformities of the newborn amenable to surgical correction are 

covered in the text and by illustrations. 

It is possible to stress only a few of the outstanding features of this most timely book. The 

text is clear, well written, to the point, practical, and notably free of filler. The illustrations 

are appropriate and well reproduced. An occasional illustration adds the zest of human interest. 

It is a book which should be required reading—word for word—by every general surgeon. 

It should be at every pediatrician’s side as a guide to the type of surgery which will yield the 

best results in children, especially those with congenital deformities. In fact, every doctor who 

in any way deals with the surgical problems of children will profit from reading this book. 

It is a pleasure to review this book, not only for the knowledge gained, but also because 

there need be no mental reservations in the laudatory statements. It is the sort of book about 

which one interested in this specialty would say “I wish I had written that book.” 

Living with a Disability. By Howard A. Rusk, M.D., and Eugene J. Taylor in collaberation 

with Muriel Zimmerman, O.T.R., and Julia Judson, M.S. Price, $3.50. Pp. 207. The 
Blakiston Co., 575 Madison Ave., New York 22, 1953. 

Most books dealing with the subject of rehabilitation attempt to cover the subject in a 

general and comprehensive manner, but often leave the reader with but meager practical 

information. 

This book is an exception to this rule. Instead of attempting to cover the subject, it deals 

with only the most practical aspects of living with a disability. The authors give practical 
s hints on the subject of self-help, including eating, dressing, personal hygiene, locomotion, and 

social living. 

The book is replete with good pictures and diagrams which illustrate the various types of 

y gadgets which may be used to enable the handicapped to live and look as close to normal as 

possible. It illustrates how a person with paralyzed hands and legs can use the telephone, eat 

by himself, dress himself, and get in and out of beds or wheel chairs. It includes a description 

of a model home and kitchen made for the wheel-chair patient. 

The devices shown are generally simple, (though ingenius) and practical. They have stood 

the test of use and trial in the rehabilitation wards with which the authors are connected. 
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The book is to be highly recommended not only to the patient who seeks information on 

practical aides, but also to the therapist and physician, who will be amazed at the number of 

new devices and techniques which have been developed in the fast growing field of physical 

rehabilitation. 

The book is well printed and clearly illustrated. There is actually more visual than reading 

material, The index and list of credits at the end of the book are also helpful in locating the 

description of the item wanted and telling where it originated and can be obtained. 

Les vomissements du nourrisson: Etude critique, diagnostic étiologique, indications 

thérapeutiques. By Emilio Roviralta. Price, 1.800 francs. Pp. 236, with 80 illustrations. 

Ernest Flammarion, 22 rue de Vaugirard, Paris 6°, 1952. 

The author of this study of vomiting in infants and children is chief of the surgical and 

orthopedic service of the Polyclinic Institute of Barcelona, Spain. The French edition was 

arranged by Bernard Duhamel from the translation by Edouard del Castillo Jaquolot. The 

translator seems to have caught the fire of inquiry and acute observation which the author must 

radiate. There is no restatement of long-held theoriés unless they have withstood the closest 

scrutiny. Dr. Roviralta brings to the field of study the fresh outlook of the surgeon who is 

conscious not only of operative technique, but also of what his findings may contribute to an 

understanding of the cause, the course, and the treatment of the condition. He takes his reader 

through the experiences which have led him to his present conclusions. The illustrations are 

excellent; they are for the most part reproductions of x-ray pictures. Time spent in reading 

this work will well repay the pediatrician or surgeon. 

The book is divided into four parts: (1) the pyloric syndromes, (2) the nonpyloric vomiting 

syndromes, (3) the vomiting of the newborn, and (4) a succinct summary entitled “First Truths.” 

Annotated Bibliography of Vitamin E, 1950 and 1951. Volume 2. Compiled by Philip L. 

Harris and Wilma Kujawski. Price, $2. Pp. 105. National Vitamin Foundation, Inc., 

150 Broadway, New York 38, 1952, 

As the title suggests, this is a very complete group of abstracts of articles published in 1950 

and 1951 on vitamin E. It is a very useful pamphlet for someone interested in the subject. 

¢ 

| v 

524 



Directory of Pediatric Societies * 

INTERNATIONAL 

INTERNATIONAL UNION FOR CHILD WELFARE 

President: Mrs. Gordon Morier. : 
Secretary: Dr. Georges Thélin, 16 rue du Mont Blanc, Geneva, Switzerland. 

IV° Concreso PAN-AMERICANO DE PEDIATRIA 

President: Dr. Leonel Gonzaga. 
General Secretary: Dr. Adamastor Barbosa. 
Secretariat: Rua Dias da Rocha 25, ap. 602, Copacabana, Rio de Janeiro. 
Place: Rio de Janeiro. Time: 1954, 

IV° ConGrEso SUDAMERICANO DE PEDIATRIA, CONFEDERACION SUDAMERICANO 
DE SOCIEDADES DE PEDIATRIA 

President: Prof. Carlos Prado. 
Vice-President: Dr. Marcelo Garcia. 
General Secretary: Dr. Alvaro Aguiar. 
Place: Avenida mem de Sa 197, Rio de Janeiro. Time: 1954. 

FOREIGN 

ACADEMY OF MEDICINE, TORONTO, SECTION OF PAEDIATRICS 

Chairman: Dr. Bernard Laski, Toronto. 
Secretary: Dr. Crawford Anglin, Toronto. 
Piace: Academy of Medicine. 

ASOcIACION DE PepratRAs EspANOLES 

President: Dr. Rafael Ramos Fernandez. 

Vice-Presidents: Dr. Juan Bosch Marin and Dr. Ciriaco Laguna. 

Secretary-General: Dr. Luis Navas Migueloa. 

Treasurer: Dr. Angel Ballabriga. 

AUSTRALIAN PAEDIATRIC ASSOCIATION 

President: Dr. P. A. Earnshaw, Ballow Chambers, Wickham Terrace, Brisbane. B17. 

Honorary Secretary-Treasurer: Dr. D. C. Jackson, 217 Wickham Terrace, Brisbane. B17. 
Place: Canberra. Time: Yearly in April. 

British PAEDIATRIC ASSOCIATION 
President: Prof. J. Smellie. 
Secretary: Prof. Alan Moncrieff, Institute of Child Health, The Hospital for Sick Children, 

Great Ormond St., W.C.1, London. 
Place: Windermere. Time: Between Easter and Whitsunday. 

CANADIAN PAEDIATRIC SOCIETY 

President: Dr. D. B. Leitch, 210 McLeod Bldg., Edmonton, Al. 
Secretary: Dr. R. L. Denton, 1615 Cedar Ave., Montreal 25. 

DanisH Pepratric Society 

President: Dr. A. Rothe-Meyer, Children’s Hospital, Figlebakken, Copenhagen F. 
Secretary: Dr. E. Winge Flensborg, Children’s Hospital, Martinsvej, Copenhagen V. 
Place: Different hospitals. Time: First Wednesday of every month. 

DEPARTAMENTO DE PEDIATRIA DA ASSOCIACAO PAULISTA DE MEDICINA 

President: Dr. J. Leme da Fonseca. 
Secretary: Dr. Joaquim da Costa Marques. 

DEPARTAMENTO DE PUERICULTURA E PEDIATRIA DA AssociIAcCAO MEDICA DO PARANA 

President: Dr. Haroldo Beltrao. 

Secretary: Dr. Mucio de Abreu Neto. 

* Secretaries of societies are requested to furnish the information necessary to make this 
list complete and to keep it up to date. 
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DeutscHe GESELLSCHAFT FUR KINDERHEILKUNDE 

President: Prof. Dr. med. O, Bossert, Stadtische Kinderklinik, Essen. 

Secretary: Prof. Dr. med. Jochims, Stadtische Kinderklinik, Liibeck. 
Place: Essen. Time: September, 1954. 

HeEvvenic Society oF PepIaTRICs 

President: Dr. Spiros Charocopos, Alexandras Ave. 1, Athens. 

Secretary: Dr. Nikas Zervos. 

Place: Amphitheater, Medical School of the University of Athens. Time: Once a month. 

MELBOURNE SOCIETY 

President: Dr. H. McLorinan. 

Honorary Secretary: Dr. John H. Colebatch, 12 Collins St., Melbourne. 

Place: Royal Children’s Hospital, Melbourne. Time: Once monthly, February to December. 

NEDERLANDSE VEREENIGING VOOR KINDERGENEESKUNDE 

President: Dr. G. J. Huét, 39 Brediusweg, Bussum. 

Secretary: Dr. H. Reerink, % Sophia Kinderziekenhuis, 160 Gordelweg, Rotterdam. 

Place: Children’s Hospital or Pediatric Clinic. Time: Three times a year. 

Norsk PeptatrisK SELSKAP 

President: Dr. Roald Rinvik, Children’s Department, Ulleval Hospital, Oslo. 

Secretary: Dr. Bjarne Andersen, Children’s Department, Ulleval Hospital, Oslo. 

Time: Friday, six times a year. 

Pepiatric Society oF New ZEALAND 

President: Dr. Edward J. Cronin, Power Board Bldg., Queen St., Auckland. 

Secretary: Dr. J. D. Matthews, 104 Symonds St., Auckland. 

PHILIPPINE Pepiatric SOCIETY 

President: Dr. Renato Ma. Guerrero. 

Secretary: Dr. Felix A. Estrada. 
Piace: Santo Tomas University Hospital and other pediatric centers. Time: Every two 

months. 

Roya Society oF MEDICINE, SECTION OF PAEDIATRICS 

President: Dr. C. T. Potter. 

Honorary Secretaries: Dr. A. P. Norman and Ursula James, M.R.C.P. 

Sectional Editor: Dr. D. MacCarthy. 

Place: 1 Wimpole St., London W.1 (Correspondence for these honorary officers should be sent 
to this address). Time: Fourth Friday of each month, 4:15 p.m. 

SCHWEIZERISCHE GESELLSCHAFT FUR PADIATRIE 

President: P. D. Dr. F, Bamatter, St.-Léger 8, Genéve. 

Secretary: Dr. M. Nicod, Place Bel-Air 2, Lausanne. 

SocrEDAD ARGENTINADE PEDIATRIE 

President: Dr. Rudolfo Kreutzer. 

Secretary: Dr. Luis M. Cucullu. 

Place: Sante Fé 1178, Buenos Aires. 

SocreDAD BoLivIANO DE PEDIATRIA 

President: Dr. Carlos Daza Meruvia. 

Secretary: Dr. Cecilio Abela Deheza. 
Place: S. C. I. S. P. Bldg. Time: Every Thursday. 
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SociEDADE BRASILIERA DE PEDIATRIA 

For officers, see IV° Congreso Sudamericano de Pediatria, above. 

SocrEDAD CHIHUAHUENSE DE 

President: Dr. Alfonso Ruiz Escalona. 

Secretary: Dr. Armando G. Herrera. 

Place: Hospital Infantil del Estado, Chihuahua, Chih., Mexico. 

SociEDAD CHILENA DE PEDIATRIA 

President: Prof. Dr. Ravl Gantes A. 
Secretary-General: Dr. Edmundo Cardemil. 
Place: Medical Society, Merced 565, Santiago. 

SoctEDAD COLOMBIANA DE PEDIATRIA 

President: Dr. Jorge Camacho Gamba. 
Vice-President: Dr. Antonio Alvarez Riajio. 
Secretary: Dr. Hernando Vanegas A. 
Treasurer: Dr, Efrain Perry Villate. 

Soctepap CuBpaNA De PEDIATRIA 

President: Prof. Agustin Castellanos y Gonzales. 
Secretary: Dr. Carlos Hernandez Miyares, Apartado 2430, Habana. 
Place: Catedra de Clinica Infantil Hospital Nuestra Senora de las Mercedes and Hospital 

Municipal de Infancia, Habana. Time: 9 p.m., last Wednesday of every month. 

SociEDAD DE PEDIATRIA DE CoNncepci6n (CHILE) 

President: Dr. Préspero Arriagada. 
Secretary: Dr. Guillermo Repetto D. 
Place: Hospital Clinico Reginal Concepcién. Time: 7:30 p.m., second Tuesday of every 

month, April to December, inclusive. 

SociEDAD DE PEpDIATRIA DEL LiToRD 

President: Dr. Raul Bruera. 
Vice-President: Dr. Isidoro Slullitel. 
Secretary-General: Dr. Elsa Galimany. 

SOCIEDAD DE PEDIATRIA Y PUERICULTURA DEL ATLANTICO 

President: Dr, Atilio Marino. 
Vice-President: Dr. Helena Uribe de Jimenez. 
Secretary-Treasurer: Dr. Hernando Borrios Angulo. 

SOCIEDADE DE PEDIATRIA DA BAHIA 

President: Dr. Elysio Pereira de Atbayde. 
Secretary: Dr. Eliezer Audiface. 

SOcIEDADE DE PEDIATRIA DE BERNAMBUCO 

President: Dr. Antonio Aureliano. 
Secretary: Dr. Claudia Figueiredo. 

SOCIEDADE DE PEDIATRIA DO Rio GRANDE Do SuL 

President: Dr. Francisco Talaia de Moura. 
Secretary: Dr. Enio Pilla. 

SOCIEDADE DE PUERICULTURA E PEDIATRIA DO MARANBAO 

President: Dr. Odorico Amaral de Mattos. 
Secretary: Dr. Joao Mohana. 

SoctEDADE MINEIRA DE PEDIATRIA 

President: Dr. Agostinho Fernandes. 
Secretary: Dr. Celio Marques Scotti. 
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Socrepape Portucesa DE PepraTRiA 

President: Prof. Dr. Lucio de Almeida, 
Vice-President: Dr. Cordeiro Ferreira. 
Secretary-General: Prof. Dr. Carlos Salazar de Sousa. 
Treasurer: Dr. Mario Cordeiro. 
Place: Clinica pediatrica do Hospital D, Estefania, Lisbon. Time: Monthly, 

SoctepAD URUGUAYA DE PEDIATRIA 

President: Dr. Euclides Peluffo. 
Secretary: Dr. Ruben Gorlero Bacigalupi. 
Place: Av. Agraciada 1464, piso 13, Montevideo. 

SOCIEDAD VENEZOLANA DE PUERICULTURA Y PEDIATRIA 

President: Dr. H. Arroyo Parejo. 
Vice-President: Dr. Manuel M. Lander. 
Secretary: Dr. Guillermo Tovar E., P. O. Box 3122, Caracas. 

Treasurer: Dr. Carlos Lares Compos. 

Place: Hospital Municipal de Nifios “J. M. de los Rios,’ Caracas. Time: Once a month. 

SocteEDAD YUCATECA DE PEDIATRIA 

President: Dr. Humberto Perez Concha. 
Secretary: Dr. Prudencio Ruiz Salazar. 
Treasurer: Dr. Jorge Antiveros Andrade. 

La Société pe DE MONTREAL 

President: Dr. Henri Charbonneau, 3095 Sherbrooke, Montréal. 

Secretary: Dr. Edmond Baril, 301 Carré St-Louis, Apt. 1, Montréal. 
Time: Second Thursday of each month. 

Société pe DE Paris 

President: Prof. Jean Cathala, 45 rue Scheffer, Paris XVI. 

Secretary: Prof. Maurice Lamy, 94 rue de Varenne, Paris VII. 
Place: Hopital des Enfants Malades,.149 rue de Sévres, Paris XV. Time: 4 p.m, third 

Tuesday of each month. 

pe DE QuéBec 

President: Dr. Roland Thibaudeau, 203 des Erables, Québec. 
Secretary: Dr. Euclide Dechéne, 312 du Roi, Québec. 
Place: Quebec. Time: May and November. 

Soutu AFRICAN PAEDIATRIC ASSOCIATION 

Chairman; Dr. Seymour Heymann, 804 Medical Centre, Jeppe St. Johannesburg. 
Honorary Secretary-Treasurer: Dr. I. Kessel, Transvaal Memorial Hospital for Children, 

Milner Park, Johannesburg. 

ASSOCIATION OF PEDIATRICS 

President: Prof. Sture Siwe, Lund. 
Secretary: Dr. Karl-Axel Melin, Farjestadsvigen 16, Bromma. 

Swepisn Mepicat Society, SECTION FOR PEDIATRICS AND HYGIENE 

President: Docent Urban Hjarne, Stockholm. 

Secretary: Dr. M. d’Avignon, Pediatric Clinic, Karolinska Sjukhuset, Stockholm 60, 

Place: Swedish Medical Society, Klara Ostra Kyrkogata 10, Stockholm, and Pediatric Clinic, 

Uppsala. Time; Second Friday of each month, except summer. 

UNITED STATES 

National 

AMERICAN MEDICAL ASSOCIATION, SECTION ON PEDIATRICS 

Chairman: Dr. Eugene T. McEnery, 4458 W. Madison St., Chicago 24. 
Secretary: Dr. Wyman C. C. Cole, 3001 W. Grand Blvd., Detroit. 
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DIRECTORY OF PEDIATRIC SOCIETIES 

AMERICAN ACADEMY OF PEDIATRICS 

President: Dr. Roger L. J. Kennedy, 102 2d Ave., S. W., Rochester, Minn. 
Vice-President: Dr. Crawford Bost, 115 Terrace Dr., San Francisco 27. 
Executive Secretary: Dr. E. H. Christopherson, 636 Church St., Evanston, Ill. 
Treasurer: Dr. Edgar E. Martmer. 

Society FoR PEpDIATRIC RESEARCH 

President: Dr. Robert Ward. 
Vice-President: Dr. Russell Blattner, Houston, Texas. 
Secretary-Treasurer: Dr. Sydney S. Gellis, Boston. 

THE AMERICAN PEDIATRIC SOCIETY 

President: Dr. Rustin McIntosh. 
Vice-President: Dr. Wilburt C. Davison. 
Secretary-Treasurer: Dr. Aims C. McGuinness. 

Sectional 

INTERMOUNTAIN PEDIATRIC SOCIETY 

President: Dr. John T. Mason. 
Secretary: Dr. Stanley R. Child. 
Place: Ambassador Athletic Club, Salt Lake City. Time: 7 p.m. 

New ENGLAND PeEpIATRIC SOCIETY 

President: Dr. Albert W. Fellows. 
Secretary: Dr. Harry Shwachman, 300 Longwood Ave., Boston. 
Place: Boston, except Spring meeting. Time: Wednesdays, four times a year. 

Nortnu Paciric Pepiatric Society 

President: Dr. Carl Ashley, 2455 N. W. Marshall St., Portland, Ore. 
Secretary-Treasurer: Dr. S. Gorham Babson, 1107 S. W. 13th St., Portland, Ore 

NORTHWESTERN PEDIATRIC SOCIETY 

President: Dr. F. G. Hedenstrom, 420 Lowry Medical Arts Bldg., St. Paul. 
Secretary: Dr. Charles L. Steinberg, 1118 Lowry Medical Arts Bldg., St. Paul. 
Place: Minneapolis; St. Paul; Duluth, Minn., and Rochester, Minn. Time: January, April, 

July, and October. 

Rocky Mountain Peptatric Society 

President: Dr. John Lichty, Pediatric Department, Colorado General Hospital, 4200 E. 9th 
Ave., Denver. 

Secretary: Dr. Edwin T. Williams, 1850 Gilpin St., Denver 6. 
Place: Announced by mail. Time: Monthly dinner meetings, October to June. 

SOUTHWESTERN PEDIATRIC SOCIETY 

President: Dr. Clement J. Molony, 416 N. Bedford Dr., Beverly Hills, Calif. 
Secretary: Dr. Carl A. Erickson, 960 E. Green St., Pasadena, Calif. 

Place: Jonathan Club of Los Angeles. Time: 6:30 p.m., second Wednesday in January, March, 
May, September, and November. 

WESTERN Society FOR Pepiatric RESEARCH 

President: Dr. John Anderson. 
Vice-President: Dr. Robert Aldrich. 
Secretary-Treasurer: Dr. Forrest Adams. 

State 

ALABAMA PEDIATRIC SOCIETY 

President: Dr. David B. Monsky, 748 Adams St., Montgomery 5. 

Secretary: Dr. Alice H. Pye, 305 Church St., Montgomery. 
Place: Montgomery. 
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ARIZONA PeEpIATRIC SOCIETY 

President: Dr. Henry E. Running. 
Secretary: Dr. William F. Schaffman. 
Time: On Call. 

CALIFORNIA MEDICAL ASSOCIATION, SECTION ON PEDIATRICS 

Chairman: Dr. Joseph W. St. Geme, 511 S. Bonnie Brae, Los Angeles 5. 
Secretary: Dr. Alvin H. Jacobs, 2201 Webster St., San Francisco 15. 
Assistant Secretary: Dr. Clement J. Molony, 416 N. Bedford Dr., Beverly Hills. 

FLoripa State PEDIATRIC SOCIETY 

President: Dr. Charlotte C. Maguire, 1413 Kuhl Ave., Maguire Bldg., Orlando. 
Secretary-Treasurer: Dr. Wesley S. Nock, 273 Alhambra Circle, Coral Gables. 

GeorGIA Peptatric Society 

President: Dr. John A. Simpson, Athens. 

Secretary: Dr. J. Harry Lange, 490 Peachtree St., Atlanta. 
Place: Savannah. Time: At time of annual state meeting. 

Hezexktan BEARDSLEY PepiatTRIc CLuB OF CONNECTICUT 

President: Dr. Joseph Hetzel, 51 Central Ave., Waterbury. 
Secretary: Dr. James H. Root Jr., 103 N. Main St., Waterbury. 

Time: With the Connecticut State Medical Society in the spring, with the Connecticut State 
Clinical Congress in the fall; winter meeting usually in December. 

STATE MEDICAL Society, SECTION ON PEDIATRICS 

Chairman: Howard R. Miller, 418 Jefferson Bldg., Peoria 2. 

Secretary: Harry H. Boyle, 2376 E. 71st St., Chicago 49. 

INDIANA STATE PEDIATRIC SOCIETY 

President: Dr. Harold D. Lynch, Evansville. 

Secretary: Dr. L. T. Meiks, Indianapolis. 

Iowa Peptatric Society 

President: Dr. Charles J. Baker, 403 Carver Bldg., Fort Dodge. 
Vice-President: Dr. P. E. Gibson, Davenport Pediatric Group, Davenport. 

Secretary-Treasurer: Dr. Ralph E. Dyson, 3200 University Ave., Des Moines. 

Place: Spring meeting in conjunction with the Iowa State Medical Society meeting. Fall meet- 
ing at University Hospital, Iowa City. 

MASSACHUSETTS HosPITAL ASSOCIATION 

President: Dr. Philip D. Bonnet, Administrator, Massachusetts Memorial Hospitals, Boston. 
Executive Secretary: Henry G. Brickman, 14 Somerset St., Boston 8. 

MicHIGAN State Mepicat Society, PEpIatTRic SECTION 

President: Dr. Horace L. French, 301 Seymour Ave., Lansing. 

Secretary: Dr. Park S. Bradshaw, 1014 Jefferson St., Muskegon. 

MONTANA PEDIATRIC SOCIETY 

President: Dr. Orville M. Moore, 555 Fuller Ave., Helena. 

Secretary: Dr. Joseph W. Brinkley, 410 Central Ave., Great Falls. 

Place: Variable. Time: Spring and fall. 
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DIRECTORY OF PEDIATRIC SOCIETIES 

NEBRASKA PEDIATRIC SOCIETY 

President: Dr, Michael Crofoot. 

Vice-President: Dr. Donald C. Nilsson. 

Secretary-Treasurer: Dr. A. J. Lombardo, 401 Aquila Ct., Omaha. 
Place: Children’s Memorial Hospital. Time: 6 p.m., dinner, third Thursday of each month. 

New HampsuHire Pepiatric SOCIETY 

President: Dr. Margaret R. Reynolds, Windy Row, Petersborough. 
Secretary: Dr. Wm. D. Penhale, 1 South St., Concord. 
Place: Alternately Concord, Hanover, Laconia, and Manchester. Time: Four times a year. 

New Mexico Pepratric Society 

President: Dr. M. K. Wylder, Suite 14, Medical Arts Sq., Albuquerque. 

Secretary: Dr. Ly Werner, Suite 25, Medical Arts Sq., Albuquerque. 
Place: Variable. Time: Every two or three months. 

NortH CaroLina Pepiatric Society 

President: Dr. Eugene Keiter, Kinston Clinic, Kinston. 

Vice-President: Dr. Donald Robinson, 308 W. Davis St., Burlington. 

Secretary-Treasurer: Dr. Robert Pope, Wilson Clinic, Wilson. 
Place: Roaring Gap and Chapel Hill. Time: Sept. 12 and Oct. 30, respectively. 

CAROLINA PEDIATRIC SOCIETY 

President: Dr. Walter Moore Hart, 117 W. Cheves St., Florence. 
Secretary: Dr. John R. Paul Jr., 82 Rutledge Ave., Charleston. 

Place: Columbia, S. C. Time: Second Monday and Tuesday in September. 

TENNESSEE PEDIATRIC SOCIETY 

President: Dr. O. L. Von Canon, 846 McCallie Ave., Chattanooga. 

Secretary: Dr. Oliver W. Hill, 4807 Newcom Ave., Knoxville. 

Texas Pepiatric Socrety 

President: Dr. Robert L. Moore, Dallas. 

President-Elect: Dr. M. C. Carlisle, Waco. 

Secretary: Dr. James N. Walker, Fort Worth. 

Treasurer: Dr. Jack M. Woodall, Big Springs. 

VirGInia PEDIATRIC SOCIETY 

President: Dr. Edwin L. Kendig Jr. 
Secretary: Dr. T. J. Humphries. 

Wisconsin State MeEpicat Society, SECTION OF PEDIATRICS 

Chairman: Dr. E. H. Pawsat, Fond du Lac. 

Vice-Chairman: Dr. Samuel E. Kohn, Milwaukee. 

Secretary: Dr. J. R. Schroder, Janesville. 

Delegate: Dr. K. J. Winters, Wauwatosa. 
Alternate Delegate: Dr. F. Mellencamp, Milwaukee. 

Local 

ACADEMY OF MEDICINE OF CLEVELAND, PEDIATRIC SECTION 

Chairman: Dr. C. T. J. Dodge, 15457 Euclid Ave., Cleveland 12. 

Secretary: Dr. Beulah Wells, 10515 Carnegie Ave., Cleveland 6. 

Place: Allen Memorial Medical Library. Time: 8:15 p.m., October, December, February, 
and March. 
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BattimoreE City Mepicat Society, Pepiatric SECTION 

President: Dr. Wilson Grubb, 4 E. 33d St., Baltimore 18. 
Secretary: Dr. Gibson J. Wells, 3101 St. Paul St., Baltimore 18. 
Place: 1211 Cathedral St., Baltimore 1. Time: 8:30 p.m., second Tuesday in November, 

January, and March. 

Bronx Pepiatric Soctety 

President: Dr. M. H. Grand, 1749 Grand Concourse, New York. 

Secretary: Dr. Charles T. Fried, 1220 Grand Concourse, New York. 
Place: Morrisania City Hospital. Time: 8:30 p.m., second Wednesday of each month, 

except June, July, August, and September. 

BrRooKLYN ACADEMY OF PEDIATRICS 

President: Dr. Stanley S. Lamm, 20 Plaza St., Brooklyn. 

Secretary: Dr. Henry Cohen, 1761 E. 19th St., Brooklyn. 
Place: Granada Hotel, Brooklyn. Time: 8:45 p.m., fourth Wednesday of February, March, 

April, October, and November. 

BurraLo Pepiatric Society 

President: Dr. Douglas P. Arnold. 
Secretary: Dr. Richard A. Downey. 
Place: Children’s Hospital, 219 Bryant St. Time: 8:30 p.m., first Monday of each month, 

September to June. 

CentraL New York Pepiatric Cius 

President: Dr. Frank Williams, 58 Swan St. S., Albany. 
Secretary: Dr. Fred W. Bush, 325 Park Ave., Rochester. 
Place: Various cities in New York State; fall meeting jointly with Upper New York State 

Academy of Pediatrics. Time: Third Tuesday of April and October. 

CentrRaL Onto Pepiatric Society 

President: Dr. O. W. Hosterman, 350 East Broad St., Columbus 15. 
Secretary-Treasurer: Dr. John Riepenhoff, 2998 Sullivant Ave., Columbus. 
Place: As announced. Time: Third Wednesday of September, November, January, March, 

and May. 

Cuicaco Pepiatric Society 

President: Dr. Alfred S. Traisman. 
Vice-President: Dr. Eugene T. McEnery, 
Secretary: Dr. Matthew M. Steiner, 6354 N. Broadway. 
Treasurer: Dr. Maxwell P. Borovsky. 
Place: Children’s Memorial Hospital, 710 Fullerton Ave. Time; Third Tuesday of each month, 

October to May, inclusive. 

CINCINNATI PepiatRIC Society 

President: Dr. Joseph E. Ghory, 2546 Auborn Ave. 
Secretary: Dr. Clare R. Rittershoffer, 301 Erkenbrecker. 
Place: Children’s Hospital, Elland Ave., Cincinnati. Time: On call. 

CLEVELAND ACADEMY OF MEDICINE, PEDIATRIC SECTION 

Chairman: Dr. Robert Hauver, 10515 Carnegie Ave. 
Secretary: Dr. William Herman, 10300 Carnegie Ave. 

Corpus Curist1 Pepratric Society 

President: Dr. Edwin A. Danford. 
Secretary: Dr. Jack F. McKemie. 

Place: As announced. Time: 7:30 p.m, fourth Wednesday of January, March, May, July, 
September, and November. 
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Dape County Pepratric Socrety 

President: Dr. Lynn Whelchel, DuPont Bldg., Miami, Fla. 

Secretary: Dr. Howard Engle, 311 Lincoln Rd., Miami Beach, Fla. 

Dattas SOCIETY 

President: Dr. Floyd A. Norman, 4325 Cole Ave., Dallas. 

Secretary-Treasurer: Dr. Charles L. Smith, 4207 Lemmon Ave., Dallas. 

Place: Children’s Hospital of Texas. Time: 6:30 p.m., first Thursday in each month. 

Detroit PEepratRic Socrety 

Presidént: Dr. Ruben Meyer, 938 Maccabees Bldg., Detroit. 

Secretary: Dr. W. W. Zuelzer, Children’s Hospital of Michigan, Detroit. 

Place: Variable. Time: Five times a year. 

County Pepiatrric Society 

President: Dr. Teruo Yoshina, 1221 Victoria St., Honolulu. 

Corresponding Secretary and Treasurer: Dr. John H. Peyton, Kauikeolani Children’s Hospital, 
Honolulu, 

HoNoLuLu Pepratric Socrety 

President: Dr. Teruo Yoshina, 1221 Victoria St., Honolulu. 

Recording Secretary: Dr. M. H. Hasegawa. 

Corresponding Secretary: Dr. John Peyton, Kauikeolani Children’s Hospital, Honolulu. 

Place: At doctors’ homes in rotation. Time: 6 p.m., third Thursday of each month. 

Houston Peptiatric Society 

President: Dr. David Schrum, 5101 Fannin St., Houston. 

Secretary: Dr. Juanita Thacker Hart, 306 South 7th St., Bellaire. 

Place: River Oaks Country Club. Time: 6:30 p.m., fourth Tuesday of each month. 

Kansas City Soutnwest Pepiatric SOCIETY 

President: Dr. Frank Hogue, Plaza Medical Bldg., Kansas City, Mo. 

Secretary: Dr. S. J. Kranson, Truman Rd. and Ash, Independence, Mo, 

Place: University Club, Kansas City, Mo. Time: On call. 

Lone Beacu Pepiatric Society 

President: Dr. Kenneth Berkaw, 211 Cherry Ave., Long Beach, Calif. 

Secretary: Dr. C. W. Latshaw, 3821 Atlantic Ave., Long Beach, Calif. 

Place: Victor Hugo Restaurant, 730 E. Broadway. Time: First Tuesday night of every month. 

Los ANGELES County MEDICAL AssociIATION, PepiaTric SECTION 

President: Dr. Sidney Rosin, 6230 Wilshire Blvd., Los Angeles. 

Secretary: Dr. Arthur J. Holmes, 65 N. Madison Ave., Pasadena 1. 

Place: Los Angeles County Medical Association Bldg. 1025 Wilshire Blvd., Los Angeles. 
Time: Second Thursday of alternate months beginning in September. 

Pepriatric Society 

President: Dr. Lee Palmer. 

Secretary: Dr. Martin Z. Kaplan. 

Place: Variable. Time: Five times a year. 



A. M. A. AMERICAN JOURNAL OF DISEASES OF CHILDREN 

MepicaL Society oF THE County oF KinGs AND ACADEMY OF MEDICINE OF BROOKLYN, 
PepiaTRic SECTION 

President: Dr. Morton Seldowitz, 1245 Union St., Brooklyn. 

Secretary: Dr. Bernard Greenberg, 755 Ocean Ave., Brooklyn 26. 

Place: Kings County Medical Society Auditorium, 1313 Bedford Ave., Brooklyn. Time: 
8:45 p.m., fourth Monday of January, March, April, October, and November. 

Mepicat Society or THE District or CoLuMBIA, SECTION ON PEDIATRICS 

President: Dr. George Maksim, 1418 Good Hope Rd. S. E., Washington 20. 

Secretary: Dr. John E. Cassidy, 5402 Connecticut Ave. N.W., Washington. 

Place: Medical Society Bldg. 1718 M St. N.W., Washington. Time: Spring and fall. 

Mr ‘nis Pepiatric Society 

President: Dr. James G. Hughes, S. Dunlap, Memphis. 

Secretary: Dr. George S. Lovejoy 09 N. Highland, Memphis. 

Place: Rotated among four hospital.. Time: 7:30 p.m., second Tuesday of each month. 

Mitwavukee Pepratric Society 

President: Dr. Franklin Mellencamp, 1513 E. Capitol Dr., Milwaukee. 

Secretary: Dr. Karl Beck, 1411 Wauwatosa Ave., Milwaukee. 

Place: Milwaukee University Club. Time: Second Wednesday of February, April, June, and 
October. 

MosiLe Peptiatric SOCIETY 

President: Dr. Daniel Sullivan, 1420 Government St., Mobile, Ala. 

Secretary: Dr. Robert O. Harris III, 1514 Government St., Mobile, Ala. 

Place: Admiral Semmes Hotel. Time: 7:30 p.m., fourth Thursday of September, November, 
January, March, and May. 

NASHVILLE PepiaTRIc SOCIETY 

President: Dr. Thomas Weaver, Bennie Dillon Bldg., Nashville, Tenn. 

Secretary: Dr. Ethel Walker, 3415 West End Ave., Nashville, Tenn. 

Place: Homes of members. Time: Third Thursday of every month. 

Nassau Pepratric Society 

President: Dr. Martin Glynn, 41 Holyoke Rd., Rockville Centre, N. Y. 

Secretary: Dr. David J. Posner, 98 Wolcott Rd., Levittown, N. Y. 

Place: Garden City Hotel, 7 & Park Ave., Garden City, L. I., N. Y. Time: 7:30 p.m., second 
Monday of October, December, February, April, and June. 

New York ACADEMY OF MEDICINE, SECTION ON PEDIATRICS 

Chairman: Dr. Jerome L. Kohn, 50 W. 96th St., New York 25. 

Secretary: Dr. Lawrence B. Slobody, 1 E. 105th St., New York 12. 

Place: New York Academy of Medicine, 2 E. 103d St. Time: 8:30 p.m., second Thursday 
of each month, November to May, inclusive. 

NORTHERN CALIFORNIA PEDIATRIC SOCIETY 

President: Dr. John A. Anderson, Stanford Hospital, 2351 Clay St., San Francisco 15. 

Secretary: Dr. Edward Campion, 1018 E St., San Rafael. 

Place: San Francisco. Time: Quarterly, as speakers are available. 

Oxvanoma City Pepiatric Society 

President: Dr. C. M. Bielstein, 301 N.W. 12th St., Oklahoma City. 

Secretary: Dr. Louis Frank, 1200 N. Walker St., Oklahoma City. 

Place: Oklahoma Club. Time: On call. 
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PHILADELPHIA PEDIATRIC SOCIETY 

President: Dr. Charles C. Chapple, 1740 Bainbridge St., Philadelphia 46. 

Secretary: Dr. F. H. Harvie, 133 S. 36th St., Philadelphia 4. 

Place: College of Physicians, 19 S. 22d St. Time: 8:30 p.m., second Tuesday from October 
to May, inclusive. 

PittspuRGH SOCIETY 

President: Dr. Christian John Stoecklein, 519 Medical Arts Bldg., Pittsburgh 13. 

Secretary-Treasurer: Dr. James W. Stirling, 694 Lincoln Ave., Pittsburgh 2. 

Place: Western State Psychiatric Institute and Clinic. Time: Second Friday in October, 
December, February, and April. 

Queens Peptatric Society 

President: Dr. Samuel Dillon, 119-20 Rockaway Beach Blvd., Rockaway Park, N. Y. 

Secretary: Dr. Moe Goldstein, 111-32 76th Ave., Forest Hills, N. Y. 

Place: Seminole Club, 112th St. and 70th Rd., Forest Hills, N. Y. Time: Second Tuesday in 
October, December, February, and April. 

RicHMOND Pepratric SOCIETY 

President: Dr. Hobart T. Dougan, 1832 Monument Ave., Richmond 20, Va. 

Secretary: Dr. Robert A. Hoffman, 1001 W. Franklin St., Richmond 20, Va. 

Place: Medical College Hospital. Time: 8 p.m., third Thursday of each month, except June, 
July, and August. 

San Antonio Peptatric Society 

President: Dr. Edith M. Bonnet, 228 Medical Arts Bldg., San Antonio 5. 

Secretary: Dr. Virginia S. Stovall, 1116 S. Texas Bldg., San Antonio 5. 

Time: 7: 30 p.m., supper, first Tuesday of each month. 

SEATTLE PEDIATRIC SOCIETY 

President: Dr. O. William Anderson. 

President-Elect: Dr. Robert Tidwell. 

Secretary-Treasurer: Dr. James L. Tucker. 

Place: College Club. Time: 6:30 p.m., fourth Friday of each month from September to 

June. 

St. Louts Peptatric Society 

President: Dr. H. E. Wachter, 8505 Delmar. 

Vice-President: Dr. Raymond J. LaDriere, 35 No. Central, Clayton 5, Mo. 

Secretary-Treasurer: Dr. Leo F. Gowen, 337 W. Lockwood, Webster Groves 19, Mo. 

Place: Medart’s Restaurant. Time: 7 p.m., second Thursday of each month from September 
to May, inclusive. 

SanTA BARBARA PEDIATRIC SOCIETY 

President: Dt. Clarence B. Hills, 22B. W. Micheltorena St., Santa Barbara, Calif. 

Secretary: Dr. Louise P. Brown, 3017 Foothill Rd., Santa Barbara, Calif. 

Place: Varies. Time: Two to three times yearly, on call. 

University oF MICHIGAN PEpraTRIC AND INFECTIOUS DISEASE SOCIETY 

President: Dr. Fred J. Chapin, 101 John St., Bay City. 

Secretary-Treasurer: Dr. George H. Lowrey, University Hospital, Ann Arbor. 

Place: University Hospital, Ann Arbor. 
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Waco Pepratric Society 

President: Dr. J. M. Garrett, 1408 Austin Ave., Waco, Texas. 

Secretary: Dr. C. G. Shellenberger, 1318 Austin Ave., Waco, Texas. 

Place: 1917 Austin Ave., Waco, Texas. Time: Third Tuesday of each month. 

Westcuester County MepicaL Society, Pepiatric SECTION 

President: Dr. Herbert Kahan, 650 Main St., New Rochelle, N. Y. 

Secretary: Dr. Elvira Ostlund, 64 Highland Rd., Rye, N. Y. 

Place: The Roger Smith Hotel, White Plains, N. Y. Time: Four dinner meetings a year, 

November, February, April, and June. 

WESTERN MICHIGAN PEDIATRIC SOCIETY 

President; Dr. A. Morgan Hill, 310 Fulton, E., Grand Rapids. 

Secretary: Dr. John C. Montgomery, 1810 Wealthy St., S.E., Grand Rapids. 

Place: Two meetings in Grand Rapids, two elsewhere. Time: First Wednesday of October, 

November, April, and May. 

Wicuita Pepratric Society 

President: Dr, Frank L. Menehan. 

Secretary: Dr. R. C. Knappenberger. 

Place: Homes of members. Time: 8:30 p.m., first Thursday, October through May. 

i} 
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..and don’t forget the VITAMINS!” 

Lactation increases vitamin requirements at a time that 

is critical to mother and child. A balanced 

vitamin preparation is a dependable way of forestalling 

the development of a deficient state. 

MERCK & CO., Inc., Ranway, N. J.—as a major manufacturer of Vitamins —serves 

the Medical Profession through the Pharmaceutical Industry 
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antibiotic 

may often be used successfully in patients in 
whom resistance of sensitivity to other forms of he 



(afebrile in hours) 

“‘Symptoms, including fever, largely 

cleared up within 24 to 48 hours.”* 

HYDROCHLORIDE 

brand of tetracycline hydrochloride 

TETRACYN TABLETS (sugar coated) 

250 mg., 100 mg., 50 mg. 

*English, A.R., et al.: 

Antibiotics Annual (1953-1954), New York, 

Medical Encyclopedia, inc., 1953, p. 70. 

536 Lake Shore Drive, Chicago 11, Illinois 
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How Carnation 

protects the baby’s formula 

from farm to bottle 

Guards Your Recommendation 

5 important Ways 

1. Carnation Field Service Men 
inspect supplier dairy herds and 
farm equipment regularly. Only 
milk meeting Carnation high 
standards is accepted. These Field 
Men also help the dairy farmer 
improve the milk he supplies to 
Carnation plants by bringing him 
newest information from the Car- 
nation Milk Farms about dairy 
equipment improvements and 
dairy herd feeding 

42. From the famous Carnation 
Farms near Seattle, dairy cattle 
from world-champion Carnation 
bloodlines are shipped to supplier 
herds to improve the Carnation 
milk supply. 

3. Every drop of Carnation Milk p» 
is processed solely by Carnation, 
in Carnation’s own plants, to Car- 
nation’s high standards, assuring 
constant high quality, uniformity. 

44. In the Carnation Laboratories, 
continuing research guards the 
purity and the nutritive values of 
Carnation Milk — develops new 
and improved processing methods. 

5. Carnation store stocks are date > 
coded and inspected regularly by 
Carnation salesmen to assure fresh- 
ness and high quality whenever a 
mother makes her purchase. 

A NEW IDEA! 
More and more physicians are suggest- 

The mi Ik every ing the use of reconstituted Carnation 
Milk during the transition from bottle 

doctor knows! to cup, to avoid digestive upsets and 
encourage baby’s ready acceptance of 
milk from the cup. 
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no nightmare of fear 
@ Fright-born nightmares of surgery need not trouble your 
little patients. PENTOTHAL Sodium, administered rectally, 
lets them drop into untroubled sleep before surgery in the 

NO PAIN security of their own beds and awake there afterward. 
They never know the traumatic experience of surgery’s 
blinding lights, the gowned, masked figures, the smother- 

NO MEMORY ing fear of a strange appliance lowered over the face. 
Individualized dosages of Rectal PENTOTHAL permit levels 

ranging from preanesthetic sedation to basal anesthesia. 
With Rectal PENTOTHAL, emergence delirium and post- 
anesthetic nausea are minimized. Rectal PENTOTHAL also 
may serve as the sole agent in Abbott 
many short, minor procedures. 

Send for Literature 
“PENTOTHAL SODIUM By Rec- 

of Pentothal SODIUM b RECTUM 

anesthesio—results from nearly 
4,000 cases. Write Abbott 

= 

Laboratories, No. Chicago, Ill, Gar 
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SHARP 
DOHME 

DIVISION OF MERCK & CO., Ine. 
Philedelphia |, Pennsylvania 

VINETHENE IS NON-TOXIC TO CRANIAL NERVES AND CARDIAC MUSCLE, 

For short operative procedures—a pain-free nap 

VINETHENE. 
(VINYL ETHER FOR ANESTHESIA U.S.P., MERCK) 

ADVANTAGES: Induction and recovery are 
rapid with VINETHENE; nausea and vomiting 
are rarely encountered. Good muscular re- 
laxation is easily achieved with the open-drop 
method or by the semi-closed technic when 
used as a synergist with nitrous oxide and 
oxygen. 

OTHER INDICATIONS: For inducing anesthe- 
sia prior to the use of ethyl ether; for com- 
plementing nitrous oxide or ethylene. 

SUPPLIED: In bottles of 25 cc., 50 cc., and 
75 cc., each with a convenient dropper cap. 

COUNCIL S ACCEPTED 
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Prescribed for Infant Feeding 

—ounces of water 

— tablespoons 
carbohydrate 

Varamel is indicated wherever whole or evaporated milk is ordinarily used. 

Ethically promoted and ethically distributed ¢ Made from Grade A Milk* 

THE BAKER LABORATORIES, INC., Cleveland 3, Ohio 
Milk Products Exclusively for the Medical Profession 

Plant: East Troy, Wisconsin « Division Offices: Atlanta, 
Dallas, Denver, Greensboro, N. C., Los Angeles, San 

Francisco, Seattle 

*Made from Grade A milk (U.S. Public Health 
Service Milk Code) which has been modified 
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¥ itr: by replacement of the milk fat with vegetable 
edie and animal fats and by the addition of vitamins ao 
a and iron. No carbohydrate has been added. is 



Untoward Results 
OF PERSISTENT 

FINGER-SUCKING 
Nine year old boy had habit of holding index 
finger between teeth. Pressure caused teeth to 
protrude so that they do not meet. 

A CASE OF MALOCCLUSION 
Hand of above patient shows deformity caused from a leading children’s orthodontia clinic. 
by biting on finger. Note callous over joint 

and rotated tip of finger. 
WHEN TREATMENT 
IS INDICATED... 

WRITE FOR FREE SAMPLE 

Contains capsicum 2.34% in a base of acetone nail polish 

and isopropyl! alcohol. 

NUM SPECIALTY COMPANY. 
4614 FIFTH AVE. PITTSBURGH 13, PENNA. 

*Specially processed non-diastatic 
malt extract neutralized with po- 
tassium carbonate. In 8 oz. and 16 

oz. bottles. 

Send for Samples 
and Literature 

Borcherat 

MALT SOUP 
Extract* 

A gentle laxative modifier of milk. One or two table- 
spoonfuls in the day's formula—or in water for breast 
fed babies—produce a marked change in the stool. 

SAVES DOCTOR'S TIME, TOO! 
Fewer phone calls from anxious mothers. Malt Soup 
Extract is merely added to the formula. Prompt results. 
Easy for mother to prepare and administer. Does not 
upset the baby. 

BORCHERDT MALT EXTRACT CO. 
217 N. Wolcott Ave. e Chicago 12, Ill. 
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...and variety tempts the taste 

only Biz offers babies a choice of 3 taste. 
tempting fruit juices, each naturally high in 
vitamin C: Orange, Orange-Apricot and gently 

laxative Prune-Orange Juice. Homogenized, 

specially-strained BIB juices flow as easily as 

milk through a nipple. Ready to serve. 

BiB juices contain more uniformly controlled 
natural vitamin C than most home-squeezed and 
ordinary canned or frozen juices. An exclusive 

process guarantees that every can of BIB juice 

provides generously more than full daily needs of 

natural vitamin C. 

BiB guards against juice allergy, digestive 
upsets — In a series of recently conducted studies* 
on the allergenicity of foodstuffs, BIB Orange 

Juice for babies was found to be virtually devoid 

of both seed protein and peel oil. In these studies, 

BIB has been shown to be Hypoallergenic and 
Non-Toxic. 

Professional full-size samples on request. 
The BIB Corp., Box WC-2, Lakeland, Fla. 

BIB Orange Juice— 

More than 40 mg/100 ce natural vitamin C. 

BIB Orange-Apricot Juice— 

More than 30 mg/100 cc natural vitamin C. 

BIB Prune-Orange Juice— 

More than 30 mg/100 ce natural vitamin C. 

juices for babies 

offer 3 taste variates in natural vitamin C 
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i } Fcastia? essed Foodstuffs, Annals of Allergy, 
i Eee: Vol. 10, No. 6, Pg. 682, Nov.-~Dec. 1952. 
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FORMULA FOR INFANTS 

Conforming in every respect to the latest and most scien- 

tific evidence on infant feeding, Lactum provides a clini- 

cally proved cow's milk formula, with demonstrated 

nutritional advantages, plus new convenience made pos- 

sible by its ready-to-use liquid form. 

Outstanding among Lactum's nutritional benefits is its 

generous milk protein content—providing a more-than- 

ample margin of safety above the Recommended Daily 

Allowance. Its natural milk fat not only supplies an effec- 

tively utilized source of calories but permits a uniformly 

smooth, perfectly homogenized formula. Supplementary 

carbohydrate (Dextri-Maltose) is incorporated for caloric 

adequacy and protein sparing. 

Both in formulation and in manufacture, Lactum reflects 

Mead Johnson and Company's long experience in develop- 

ing more effective products for infant feeding to meet the 

changing needs of the medical profession. 

Lactum’s time-saving convenience is welcomed by today’s 

busy young mothers. They merely add 1 part Lactum to 

1 part water for a formula supplying 20 calories per fluid 

ounce. 

MEAD) MEAD JOHNSON & COMPANY + EVANSVILLE, INDIANA, U.S.A. 
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unsurpassed 
pediatric 

antihistamine 

Pyribenzamine Elixir 

A palatable, spice-flavored antihistamine, Pyribenzamine 
Elixir offers highly effective therapy in a broad range of 
allergies. Dosage can be readily adjusted to any age, 
any individual requirement. Prescribe this well-accepted 
medication alone or as a therapeutic vehicle. Each 4 ce, 
(approximately one teaspoonful) contains 30 mg. 
Pyribenzamine (tripelennamine) citrate (equivalent to 
20 mg. Pyribenzamine hydrochloride). In pints and gallons. 
Ciba Pharmaceutical Products, Inc., Summit, N. J. 

Chiba 
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clinical experience 
has established Cartose as a valuable modifier 

of milk in any form. Steadily 
, Cartose contains a mixture of carbohydrates— 

assimilated dextrins, maltose and dextrose—each 

having a different rate of assimilation. 

Added to the infant's formula, 

Cartose assures a steady absorption of carbohydrate 

with a corresponding low rate of fermentation 

and low incidence of digestive disturbances. 

CARTOSE'’ 
MIXED CARBOHYDRATE in easy-to use liquid form Milk Diffusible Vitamin D, 

DRISDOL’ 
IN PROPYLENE GLYCOL 

carbohydrates 

soluble 
clogging 
OF 1 PINT Sterile clear solution of pure crystalline 

vitamin D2—10,000 U. S. P. vitamin D 

units per gram, 250 units per drop. In- 

definitely stable. Bottles of 5 cc., 10 cc. 

and 50 cc. 

New 13,,N.Y. Winosoe, Ownr. 

Cartose and Drisdol, 
trademarks reg. U. S. & Canada 
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